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PREFACE 


'WUh the dawn of fieedora, the impoifcance of industrializa- 
tion m India has assumed gieat importance PusUy, the need 
for defence industries has become ifiost uigent, owing to India's 
changed international status and the incieasinglj{» meiwting 
woild situation Secondly, the urge for laismg the standard 
of living of the common man m India has become much stronger 
with the fmeigence of demociacy based on adult suffrage^ 
Thirdly, India's growing dependence on external food supplies 
and capital goods has made it necessary to have a much larger 
volume of exports to pay tor imports and this is only possible 
by a larger production, in industry as well as in agriculture 
A densely populated coUntiy like India cannot raise its living 
standards without impoitxng a great deal, and inipoits must 
be paid foi by exports In the present conditions, this is only 
possible if we oftex oui goods to the world in competition with 
higi^ly industrialized nations In othei words, we must have 
d thoroughly eJfficient productive system, which utilizes the 
latest results of scientific research, for improving quality and 
clieapening cost It is to basic industries that we must tuin* 
foi thus raising the efficiency of our productive system 

By basic industries aie meant those industries which aiej 
essential for the development of other industries and lor eco-/ 
nomic development generally The iron and steel industryj 
loi instance, leads to the growth of many other industries, and 
IS, as it were, the basis of all industrial development Othei 
important basic industries are non-feiious metals, coal, oil 
and othei power lesouices, machineiy and machine tools, 
chemicals and fertilisers, cement and rubber They aie all 
essential foi the proper functioning of not only manufactuimg 
industries but also of agriculture, trade, transpoit and the 
Semces Some of them are ‘key' oi pivotal industries The 
two world wars showed how important these industries are 
for defence, and as lasting peace is not yet m sight, no country 
which seeks economic security can afford to neglect basic 
(especially *key') mdustizes, and this is particularly true of 
free India which occupies a highly strategic position on the 
world’s air ahd sea routes 

The authors of the Bombay Plan deserve credit for empha- 
sising the importance of basic industries and for allotting to 
them a high priority in their plan “These industries are the 
basis on which the economic superstructiue envisaged in the 
plan will have to be elected It is obvious tliat in modern 
times no industry can be established without power, machinery. 
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cheimcalb etc Similaily, williout feitilisers it is diflicult to 
imagine any piogiess in agiicultuie In the absence ot ade- 
quate shipping and othei foims of tianspoit, ccoiionuc life, 
especially in a countiy ot the dimensioiib of India, will lomain 
stagnant But loi the lack of most ot these industiies, India 
"would not have been lett so fai behind ofchei countiies of the 
Biifish Enipiie such as Canada and Austialia in the luattei 
of industrial dev<^lopment m xesponse to wai conditions We 
consumer ilr^^ential for the success of oui economic plan that 
the basic industries, on v/h ch ultimately the whole economic 
development of the country depends, should be developed as 
rapidly as possible ” Subsequent inteinational developments 
leinforce this conclusion, and call foi urgent action 

In India, industrial development lemamcd foi long as an effort 
at displacing the impoils of consumption goods like textiles, 
sugar, etc which at one time ilgmed pioinmently in our ex« 
teiiial trade Hence the lop-sided character of Indian indus- 
liial development Thanks to the foiesight of J N Tata, tiie 
foundations of an efficient non and steel industry were laid 
early in the pKsent centuiy Duiiiig Woild Wai I the be- 
ginnings of some othei basic industiies weie also made The 
railway woikshops and the few engineeiing firms did a great 
service m imparting technical training But progress wsis 
too slow, so th^it when World War II broke out in 1939, India 
was altogether ill- equipped to meet the crisis The position 
became extremly cintieal in 1942, by Japan*s entry into the 
*war, and outside supplies were cut off foi the time being 
How did Indian indu&tiy utili/e the opportunity that pre- 
sented itself^ The demands on Indian nidus tiy weie greatest 
in lespect of basic industries-— special steels and non-ferrous 
metals, machine tools and electrical goods, chemicals and ex- 
plosives, cement and glass The needs of India were admi- 
rably surveyed, especially in the Grady Report (1942) Heie 
was anr opportunity to forge ahead over a wide front It was 
really a great challenge, but India was unprepared for meeting 
it We had not enough skilled technicians, we had a paucity 
of capital goods and especially machine tools Most of the 
piomises of plant by our Allies did not materialize But we 
did deliver the goods called for It may be that the quality 
’Of production was not of a very high order, in many cases, but 
this was inevitable when production is improvised Anyway, 
the urgent needs of war were met — and the war was won 
Two strong pomts we did have, and those stood us in good 
steady We had a well-establislied iron and steel industry^ 
which in spite of the indifference of Government in 
earlier days had nsen to high levels of efficiency and had 
beconle equipped even before the war to produce various special 
steels essential for munitions purpose'- Secondly, we had 
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m India busmess skill of a high oidei, which although tradi- 
tionally used foi speculation could be put to moie pioductivo 
use, and this skill was duung the war turned seiiously to 
pioduction, attracted ol course by the liigh piolits iiom war 
contracts But untoitunately, pioduction was not directc 1 
on a carefully diawn-up plan Neithei the industnahst nor 
Government was then inclined to plan, foi the moment, win- 
ning the wai and making piofits weie all that interested 
people 

In spite of such handicaps, the lesults achie\ed have not been 
altogethei disappointing Old uidustiieb have giown, new 
industries have been started, new plants laid, and new tech- 
nical skill built up The iron and steel mdustiy has taken 
up several new and difficult lines of production, and has made 
a success of them The establishment of new industiies like 
aluminium and various chemicals, both heavy and fine, has 
also added gieatly to India’s economic stiength The manu- 
iactuie of machine tools has been fiimly established, and thr^ 
engmeeiing mdustiy has been gieatly enlaiged India’b natiua) 
lesouices m legard to not only metals and mineials, but fibres, 
‘Wood, leather, vegetable oils, paints and lubbei, have been 
tapped for building up new basic industiies In the lesult, oui 
basic industiies have also expanded, new basic industiies have 
been planted and India's industiial structure has been greatly 
enlarged We were thus put on the load to a bioad-based 
industrial development which may soon lectify the lopsidedness 
that has long characterized Indian manufacturing industiy 
If our war-time mdustiial pi ogress is not compaiable to that 
of Canada or Australia, it is laigely due to oui unpiepaiedness, 
due also to the comparative meagieness of oui resouices, and 
perhaps also to political factois which militated against an 
oigam/ed national effort as in those countiies 

That the basic industries ol India did gieatly expand in wai- 
time IS clear from the fact that the labouieis employed in some 
ot these industries — especially heavy chemicals, engineering 
works — trebled oi even quadiupled duiing the wai penod.^ 
But the importance ot basic industiies (nor then size) cannot 
be ludged by the number of laboureis employed, because most 
of those industries are capital-intensive, and not labour-inten- 
sive In other words, industries like chemicals and non-ferious 
metals, while requiring elaborate plant costing seveial lakhs ot 
rupees, need only a few thousand or even a few hundred 
labouieis for producing all of India’s lequuemeiits m those 
lines Had it not been for various handicaps, like the lack of 
machinery and equipment and the scarcity of coal, basic in- 
dustries might have developed moie rapidly In spite of such 
bottlenecks labour in basic industiies lecorded an inciease of 
56 per cent between 1939 and 1944 (as against 23 pei cent in 
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the case of othei industries) 

It should not be infeiied fioin tlie above that the basK 
industiies needed foi a broad based industual stiuctme ha\e 
all been established Fai from it India s pie occupation 
is shll with consumption goods the maniifature of capital 
goods still plays only a suboidmate part We aie soiel> 
backward in the inaltti ot alloy steels non tenons alloy, 
high-quBUt> castings heavy foigings welding and iiveting 
die casf^g, and tube manutature and a thousand othei 
lines of work which are essential it lapid industiialisatiou is 
to be possible The lack of a heavy machinery industi^ is 
a seiious Impediment to mdustrikl progress 

Our first dut> is to place on a secure footing the many 
basic industries staited in war time in a haphazaid 
manner This iv ork began soon after the war ended 
and a Tai ifl Board , woi king energetically under the 

chaumanship of Sn Shanmukham Chetty, submitted 38 
-j^eports during a short span of 18 months Long 
teim plans have been prepared in regard to various industnes^ 
by the expert panels appointed by the Planmng Depailment 
when Sir A Dalai was Member An Advisory Planning Boaidr 
with Sri K C Neogy as chaiiman, has also reported smce 
Colossal schemes have been devised for the generation of power 
and lor expanding irrigation by damming rivers whose waters 
hitherto have often caused wide spread min by running amuck 
It now remains fbr Government to implement those plans by 
energetic action, and fbrtunately we have at the h^m of anil's 
today a National Government iunctioning with the fhll suppoit 
of the country 

The study of basic industries has hitherto been rather neg 
lected m this country While fairly complete data are available 
regarding most of the consumption goods industries, infor*' 
mation is rather meagre regarding basic industries which have 
a much Ifii^er part to play in any planned economic develop 
ment When % was appomted in November, 1943, by the 
Supply Member (then Sir A Ramaswami Mudaliar) to report 
on industnal dev^opments in war-time, this paucity of data 
was very disconcerting to me, and I exerted myself (undei 
serious handicaps) to collect as much inforznation as possible 
on these httle-known industries, and much of this was mcor- 
PQi*a.ted in zpy two reports pnnted by the Supply Department 
ih 1944 fot Ihe bee of Gov^nment These reports were 
not issued to the j^ublie, nor is these puhliabcd Work on the 
subject for the use of stndents or of general readets I 
have 4 ; therefore, prepared this book from the notes gathered, 
by me in 1944 and from fresh notes op many diher hsiaic 
ihduetries on widnh information was then too meagre X Was 
grtotiy }i^ped to. thi» vidik 1>y l^e reports of the Lilian Geon 
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logical Suivey, articles in the Journal of ScieutilK tind indus- 
trial Research and by other lecent official |ind oihei i)ubli( i- 
lions 

As most of the chapters ot the book were lead^ immediatth 
after World Wai II, subsquent developments m some ol the 
mdustiies are dealt with m an addendum, at the end 

This book was completed befoie the pailition ot the counti v 
between India and Pakistan, and iheiefoie, thiv-teim^'India* 
must be taken as including all the teiiitories now included in the 
two Dominions 

I have, received help from numeious peisons in the prepa- 
ration of this book I can only mention heie a iew ol them 
At the first stage of preparation (1944), I was gieatly assisted ni 
my woik by Dr R Venkateswaran of the Chemicals Duectoiate 
(Supply Department), and by my Research Assistant Mi T N 
Kuiiakose Subsequently, Mi K Vyasulu, and Mi X T Joseph 
spent a great deal of then spare time in hunting up data- 
foi me Had it not been for the unstinted assislance ot these 
two gentlemen, it would not have been possible loi me to 
cbmplete this book even now I must expiess m\ sincere 
gratitude to these and many other tiiends who have helped 
me Foi any views expressed in this book, and especially loi 
its shortcomings, I alone am responsible I am also giatetui 
to Government for permitting me to utilize, for this pnvate 
woik, material which I had gathered in connection with the 
Reports prepared by me for the Supply Department in 1944 


25th August 1947* 
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CHAPTER I 


The lion and Steel Industry 

1 General 

Iron is the foundation of modern civilization From it aie 
fashioned all lands of industiial tools and machineiy, and diverse 
varieties^ of agiicultuial implements We need railways and 
steam ships, and our factories need tools and machines In war- 
time we requue also guns, tanks, bombs and other ammunition 
All thes3 have to be made with iron and steel in engineeimg 
woikshops The importance of the iron and steel industry as a 
'basic^ and a *key* industry has been recognized evei since the 
•dawn of the induetiial era Iron is the bioad base of the whole 
industiial pyramid It isessential for lailways, ships and aeroplanes 
and is of capital value for defence purposes It furnishes the 
framework of many modern buildings and is the raw mateiial 
for numerous articles of domestic use In fact, this metal has 
become so important in modem civilized life that the piesent 
•age has come to be labelled the Age of Iron and Steel 

Iron is used in three mam forms pig iron, wrought iron and 
•steel The main distinction between these products rests on 
4:he presence of other elements in iron Pig iron is the crude pro 
duct obtained through the smelting of iron ore in blast furnaces 
It IS rich in carbon It is converted directly into steel in Besse- 
mer converters or open hearth furnaces 
^Wro ught iron is made out of pig iron and has a very low caibon 
content R has a fibrous texture Wrought iron is rolled into 
bars of vaiious shapes It is now largely displaced by steel m 
many directions, notably in the field of structural material 
^Ste^ too IS obtained by refining pig iron Like wrought iron, 
steel has a very low carbon content but differs from that type of 
aron both as regards textuie and properties It is used m every 
branch of engineering It is specially suited for large size struc- 
tural material For this, steel is rolled into a great variety of 
sections Plates for ship-buildmg, boiler-making and other 
constructional work, sheets for the production of galvanized 
sheet and tin-plate and rails are manufactured from steel Tubes 
jand pipes and wire are other all-important products, while 
shafts, axles, wheel centres and also guns are made of steel 
forgings Steel is also utihzed in the form of castings for machine 
parts 

JThe bulk of the steel pr oduced is carb on steel There are also 
steels ^such as nj^ieT steel s and iuckeI-chro55um steeK 
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Nickel steels are specially suited foi stiuctuial puinose au I 'iic 
also utilized foi boilei plates o e SKip'> etc Nicl_oljjhjLommm 

aie^.Y ffin^haid and are laigely lued ni motor ^eh^ck aiicT 
airwaft indus'&ies Othei alloy steels lie ^i cclb 

avi d .cgij pei steels the formci aie used \ hcie gicat Icnigluiejb 
is requir^ ai^the lattei have coiiosion lesistin,-, piopeiii^s 
Stainless steels high speed steelb and electwcal steels iie other 
importEgit clasqes of allov steels Stainlesb s teels aie widely 
used in engmeenng chemical and aii craft incIusTiles ind also 
for making cutlery and other domestic ai tides Hi^h sp eed 

steels hard and are specially used foi making the cuHeirduIir^ 
etc oi machine tools Electrical steels are silicon steels with 
high magnetic permeability utilized for the cores of tLausioimerb 
and the poles of electiic maclunes 

2 India’s Natural Capacity 

India possesses great natural advantages foi the production of 
Bted and iron The relevant raw materidls foi the industiy aie 

1) Iron ore, 

2) coking coal) 

3) fluxes 

4) modifying metals and 

6) re&actory xnateiials 

Th^ are four different kinds of iron ore in India — magnetite^ 
laterite, day ironstone and hematite Magnetite deposits exist 
in large quantities m Salem but they aie not at piesent woiked 
considerably owing to great difficnilty in seeming luel at reasou<- 
able cost Latente oies available are low grade Clay iron- 
stone IS gdierally found among the coel'^bearing strata of the 
IntSan CodflddSi The most irdportant hexnktj^ deposits arc 
fhosp of Singhbhum and Qrissa m What is known as the Iroii 
Belt of India Other iniportant hematite deposits are the 
Lohara deposits of C P » the Rajara Hills of C P , Bababundoi 
BQUb Of Mysore and the Ramgarh and Dicharm deposits of 
Kumaon In so feir as the iron content of the ore is concerned, 
the Indian ore compares favourably with that used in the great 
iron and steel-producing countnes of the World Tims, 
while the percentage of the iron content m the Indian hematite 
^ 1 ^ may be( taken to be 55 to 70, that of British ores is 30 to 
E%endi 40, ^ Belgian 85, German 40, USA 50 t6 60, 
Swedish 00 to SS6ni^ 50 to 60 
India does not sneih ridr depbdts of bok^ as 

ojf Iron The Bxtp&y Of coking 4oal is fikdy to fall far short of 
the supply of JUgligradb and other itotLor^ in India In point nf 
^Ipaiity, again, tho Tndian eoal^<seems to be distinotly inferior 
to the BntuSi coaT It dharaetSdkbeaiiy Jhigh. In phosphorus 

and moderi^tsiy' tn ash^ the eoSt/of Odke per tcTn^ 
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pig iron IS lower than that in Biitain, Ameiica and Geiman\ 
The reserves of coking coals in India aie estimated to last hardly 
60 years Unless a vigorous policy ol coTal conscivation !> 
puisued the industiy is likely to be faced with a shoitage of coal 
leseives The coal fields, in Indn, aie located near the iron oic 
deposits this is an impoitant advantage as the ii eight on law 
materials bulks as an impoitant item m the cost sheet 

in Older to remove the impuiitic:, in the iit^on oie ,so as to 
produce pig iron, basic fluxes aio reqimcdand, ot tbes^, lime- 
stone and dolomites are commonly used Although suiiicient 
quantities of limestone exist in diUerent parts ot India, the 
comparatively richer sources of supply are at a considerable 
distance from the existing iron and steel works of the country 
When true limestone of high quality is not obtainable the non 
works often use dolomite limestone A thud fluxing material 
used in Indian steel-making is fluoispar 

To produce the necessarv mochanieal proper tie^ in the finibhed 
steel, modifying metals aie added to the steel in the form ot 
alloys, those chiefly used in India being manganese ores and 
silicon India is one of the largest manganese pioducing 
ill the world 

There are beds of fireclay throughout the couni i y 
^Siliceous materials (sand, sandstone, quaitzite and quartz) are 
used for the manufactuie of silica bricks and foi lining furnace 
bottoms 

The Indian steel industry has an extensive home market 
Potentially it is one of the biggest single markets oi the world 
To sum up, the industry possesses great natural advantages 
m the shape of an abundant supply of raw material, cheap 
power, a sufficient supply of iaboui and a laige home market 

3 Beginnings of the Steel Inpustut in India 

Iron smelting was at one time a wide-spread industry in India 
and “there is hardly a distiict ^.way liom the great alluvial 
tracts of the Indus, Ganges and Biahmaputra in which ^slag 
heaps a re not foimd for the primitive uon-smeltei finds no 
culty m obtaining sufficient supplies of ore from deposits that no 
European iior-inastc' i.ould regard as worth his serious con- 
s' Goiation, Sornetmi'a he will bleak up small friable bits of 
ouarU-iion-oro schisL, concentrating the ore by winnowing the 
c-ushed mpt oriels in the wind or by waslnng in a stream, some- 
times he IS content with ferruginous laterites or even with the 
small granules formed by the concentration of the rusty amount 
in ancient sandstones In ancient times, the people of India 
seem to have acquired a fame for metallurgical skill and the 
reputation of the famous Wootz steel which, certainly made in 
India long before the Christian Era, has piojbably contributed 
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to the general impression that the count ly is iich m non ore of 
ft high class type 

Perhaps the earnest attempt to intioduce modem piocesses 
for the manutactiue of pig non and steel in India was made by 
Mr J osiah M a i shal l Heath of the Madias Civil Seivice in^l.830L 
"HeathTIcSigned the seiwic^ ol the East India Company and 
secured the exclusive pnvilege of manufactining non on a laige 
scale m.the Madias Piesidency Furnaces were set up at Poito 
Novo in South Arcot, and were subsequently maintained with 
financial assistance fiom the East India Company In 1833 
the business was taken over by the Foito Nov o and lion 
'Company, and additional furnaces were staitcd at B eypar, on the 
Malabar Coast In spite of vaiious concessions gianted to 
Mr Heath and the succeeding Company, the entei prise proved a 
complete failure fiim called the E^st India^ 

Iron Co supported by concessioiisT'rotn’the (jdveinment (SeefedT 
two blast furnaces, one in the South Arcot distiict and another 
on the Cauvery River m the Coimbatoie Distxict These furnaces 
were stopped in 1858 while opeiations at Poito Novo ceased m 
1866 and at Beypur m 1867 

The first scheme which proved to be a financial success is that 
now m operation at IS jdti near Baiakar in Bengal The Barakar 
Iron Works passed through various vicissitudes of foitune and 
in 1889 it was transformed into the Bengal Iro n and Steel 
Compa ny In 1919 the Bengal Iron Company came lufoTBeing, 
undertook extensions to the plant and fought its way to success 

The prospecting operations earned out by the late Mi J N 
Jata w ith the technical assistance of Mi C M Weld in 1903-5 
led to the discovery of the now famous Iron Belt of India which 
contams some of the nchest iron ore deposits known to the 
modern world This resulted in the establishment of the Tata 
IroDrand Steel Works at Jamshedpur This maiks an era m the 
industrial development of India, and to J N Tata belongs the 
credit of having heralded this new eia 

After detailed prospecting operations it was found that over 
ft dozen considerable deposits of high grade ore existed in the 
Mayurbhan] area Of these deposits, three, namely Guruma- 
hisanij Okampad (Sulaipat) and Badampahar, are the most 
important The average iron content of the ores zanged over 
§3^ The Tata Iron and Steel Company pitched on ^ 

suitable site for the indusl^ on account of its proximity to orCf 
roHl and umostone suppliO'*, its command of water and railroad 
ard its compr'ratj\e nearness to the port of Calcutta. 
About 1hreo-qa.irtois of the non produced by Tata's is used m 
'the manufacture of steel Pig iron was transformed into steel 
by both open hearth and Duplex processes 

The actual construction of the works began in 1908; the coke 
<ovens were fired for the first time m 1911 and the first pi|^\ron 
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produced towaids the end of the same yeai Eaily m 1912 the 
steel producing units came into existence Thus came into 
being the largest Iron woiks u the Biitisli Commonwealth 
and one of the greatest in the woild 

In 1918 the Indian lion and Stee^ Co ^(Kulti) was floated foi 
th^ purpose*" d^T'manufdctuiing pig iron, by-product coke, coal 
tar products, sulphate of ammonia and sulphuuc acid 

Iron ores exist m laige quantities in Mysoie^ State and have 
been investigated by the Mysore Geological Department On 
the recommendations of Mr C P Perm, the Government decided 
to start the Mysoie Iron Works at Bhadiavati, eleven miles east 
^of Shimoga Smelting operations commenced only in 1923 
The mam source of ore supply is the Kemmangudi ox e-field 
The ore is mostly hematite The Mysore industry depends on 
wood-charcoal for its fuel Thereby it gams a great advantage m 
regard to freight 

4 The Industry under Protection 

The case of the steel industiy was the first to be refen ed to* 
ttxe Tariff Board They found that the industiy satisfied all the 
three conditions laid down by the Fiscal Commission and 
had, besides, a special claim to piotection on the ground of being 
*a key industry During the period after World War I the 
competition between the steel producers of the woHdTTiad become 
very intense The Tariff Board was satisfied that the Tata 
Iron and Steel Co , which was already labourmg under liigh works 
costs, could not survive this competition without tariff protection 
The scheme of protective duties which they recommended was 
so devised as to bridge the gap between the puce of imported 
steel and the ‘fair selling pi ice* of Indian steel The ‘fair selling 
price* was defined as the price at which the Indian manufacturer 
can sell steel at a reasonable profit and was taken to consist ot 
works cost, overhead charges and manufacturer*s profit The 
fair selhng price of steel was calculated to be Rs 180 a ton and 
different specific duties were proposed for different kinds of steel 
according to the amount by which their import price fell short 
of the fair selhng price All those kinds of steel which were not 
produced in India were excluded from the scheme of protection 
The dufauon of the protective duties was proposed to be limited, 
to three years both because of the uncertainty as to the future 
cour^jc ol world puces and the probability of a decided drop m 
the costs of production The duties proposed were as follows — 

i&, per t0fb 

Steel structural shapes, i.e beams, channels, etc, ^ SO 
Ship, tank and bridge plates , , , 39 

Common merchant bars and rods • , 40 
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Rs 


Light lails luulei* 30 lb 10 

Black ^hcct‘j, whcthex plain oi coiurTatod "'>0 

Gnlvami:cd sheets ,, ,, "^3 

Wiou^bt uon, angles, clmnnel-^ 20 

Common bais 35 


As ie£;aids medium and heaw rails and fishplates, the company 
v^us bound iirTdei contiact to supply lads to Railway admmis- 
tidtions at fixed prices, and hence the Boaid iccommended a 
sliding scale of bounties, Rs 32 i ton in the fust year, Rs 2b m 
the second and Rs 20 in the thud voai 

Although wrought non was not pioduced in India, it was 
found necessaiy to impose duties on it in view of the fact it 
replaced steel lor many pui poses On fabiicated steel 
the Boaid lecoinmended a duty of 25% ad valoiein The 
Government of India accepted these recommendations and the 
Steel Industry (Protection) Act of 1924 \v'as passed to give effect 
to them 

Within three months of the passing of Ihe Act, the Tata lion 
and Steel Co , applied foi supplementaiy piotection in view of the 
heavy decline in tlie puces of impoited steel below the base piifies 
assumed by the Board The Tariff Board found that the degree 
of protection actually realised by the steel manufactuieis was 
considerably minimized by the unexpected fall in the price oi 
imported steel and recommended an increase m the duty 

The Government, however, preieiied bounties to import duties 
as a measuie of additional protection for steel This bounty 
was gi anted at the late of Rs 20 a ton for a period of twelve 
months ending SOj^Sentember ’^925, on 80% of the total 
weight of steel ngots manuractured by the company. 

In June 1925 the Government instituted a thud enquiry by 
the Tariff Board In an examination ol the probable course of 
steel prides and the estimated fair seDing prices, the Boaid re- 
commended a bounty of Rs IS per ton for a period of eighteen 
months subject to a maximum of Rs 19 lakhs The 
'^Government reduced the rate to Rs 12 a ton, and the maximum 
amoimt to Rs 16 lakhs 

On the expii’y* of the period of protection granted under the 
Steel Industry Protection Act of 1924, the Tariff Board wae 
called upon to consider the advi^sability of continumg protection 
-and the extent lo ” men oiotoctior \%as required by the mduatry. 
‘Of the d.i orent claspe*^ of iripoi^-pd steel, three, rail^, fish- 
plates and galvAiU/eci came wholly from the U K > one, 

sleepdis, came entirely from the continent, and four, struct- 
ure! ■shapes, bars, elates and black sheets came from both, 
Wim logaid to Jour, there was a wide difference between 
Lho BritAbh end ro^diuental puces In view of the fact that the 
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puces of BiiLsh steel had been more stable than the continental 
steel, the Tanff Boaid pioposed a fixed scale* of basic duties m 
the case of British steel and a flexible scale «of additional duties 
in the case of continental steel, but in the Act Government was 
empowered to make increases in the lowei scale to odset the fall 
m British prices but no leauctions The duties recommended 


^ the Board weie 

Product 

Basic duty 

J^daittoml duty 


Rs pet ion 

Rs pet ton 

Rails 

13 

Fishplates 

Revenue duty 

— 


minimum Rs 6 

— 

Structural Sections 

19 

11 

Bar and rod 

26 

11 

Plates 

0 dinary 

20 

16 

Ordinary sheets 

35 

24 

Galvanized sheets 

38 

— 

Steel sleepers 

10 

— 

Fabricated steel structures 

17% ad valorem 

13 


The period of protection was fixed for seven years, 1927-28 to 
1933 34 The Steel Industry (Protection) Act of 1927 gave 
effect to the recommendations of the Board 
The Act authonzed the Government to vary the rale of duty 
*on different kmds of steel to meet large changes in tiie import 
pnees Thus in 1930 the protective duty on galvanized sheets 
was increased to Rs 73 a ton In the case of rads, which were 
purchased entirely by the different Railways Administrations 
in India m accordance with a contract, additional financial assist- 
ance was given m the shape of mcreased prices 

The protective duties on non and steel were further enfianced 
by the surcharge of 25% imposed by the Indiap Finance (Sup- 
plemental^ and Extending) Act of 1931 
The case of the iron and steel mdustry agam came befoie the 
Tari^ Board, in 1934 when it was found that the industry had 
made substantial progress On a companson of the fair sdlin^ 
price with the average impoirt price it was found that no protec- 
tive duties were required m respect of British imports except 
bars and sheets Protection was required only agamst the lo^ 
pnoes of untested steid which came mainly from the contment 
The steel imported from, the U K was mostly tested whilethat 
imported from, the continent was untested^ in one capci 

that of contlneiital structuralSf was a higher duty required 
proteetiVe duties -ivere recommended on raite^ fishplates 9 x 1 ^ 
Inhale m-the -^casa ctf structurals and plates protective 
reconimepded ozdsrfor tile varieties imported 
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fiom the continent, Rs 43 a ton ioi the fonnei and Rs 25 a on 
foi the lattei Bais impoited fiom the U K weie dutiable tat 
Rs 10 a ton while those liom the Continent at Rs 39 a ton In 
the case ot black sheets and galvanized sheets the duties lecom- 
mended weie Rs 11 and Rs 10 iespecti\clv toi English and 
Rs 32 and Rs 40 lespectiveiy lor continental 
The Government accepted the lecominendation that the steel 
industry^ deserved piotection toi a fuithei peiiod As further 
protection involved a consideiable reduction in the existing level 
of duties (except iir the case of untested stuictuials) with a conse- 
quential loss ot revenue to the extent of Rs 30 lakhs, the Govern- 
ment proposed to levy an excise duty on steel ingots to make up 
the loss The amount of the excise duty was hxecl at Rs 4 a ton 
The lion and Steel Diitie-* Act, 1934, gave cfiect to these pro- 
posals The protective duties imposed by this Act were ex- 
empted from the surcharge of 25% imposed by the Indian Finance 
(Supplementary and Extending) Act ol 1931 

5 Subsequent Progress 

Under the various measures of taiiE protection which the steel 
.industr y enioyecLirom 1924, the steel industry in India made 
rapid stades and by the' time the war broke out, the industry 
was fuUy eqiupped to meet the emergency Firstly, older pro- 
ducers, like the Tata Works, had been stepping up production 
by various efficiency methods and replacement oi plant, and 
secondly several new produceis including one large steel works 
came into production We will now make a survey ot the vari- 
ous producmg umts 

The establishment of the Steel Corporation of Bengal is a land- 
mark m the history of the steel industry in India The SCOB 
owe^ its origin to the Martm-Burn Managing Agency “Locared 
iix Burnpur, it obtains its pig iron, power, gas, water etc tiom 
the Indian Iron and Steel Company The SCOB began to work 
with three basic open hearth furnaces, the plant was planned in 
1936 but came into operation only m 1939 The plant and 
machinery were imported from Germany before the outbreak 
of war The plant consists of a number of basic open hearth 
furnaces supplemented by a Duplex plant, with a capacity of 
600,000 to 600,000 tons of steel per annum A large part of the 
output of SCOB has been used for shells, picket posts, rails for 
the Middle EaSt, track part<5 telephone equinmerf, containers, 
etc* A toluene plant has also been installed and this lo turnmg 
to good account a by-product which would otherwise go waste 

Extensxons w^e made at the Mysore Iron and Steel Works also. 
A 25-ton Basic Furnace installed during war-time along wrth two 
mail electric furnaces will increase the productive capacity to 
above 50^000 tons, although this has* not been fuUy utilized^ 
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The pecuhaiity ol the Mysoie plant is that it uses chaicoal instead 
of coal for non smelting The Government Oidnance 
^J Factory at Ishajjoie was established foi making the bupeuoi 
st^l needed foT^munitions pioduction It used spenal phos- 
phorus for hematite pig iron imported trom the U K as the 
Indian pig non is not suitable foi making guns, armoui etc But 
only a small quantity of the superior acid steel was made in then 
small furnaces J Cumardhubi Woiks also got j:hen iign fiom 
the U K for making acid steel castings 

In addition to these theie were about 50 re-t oiling mills engaged 
in rolling steel billets and scrap into rods and bars Just befoie 
the war about three of the re-rolling mills had set up electiic 
furnaces to make steel from scrap Since then six le-iolhng mills 
have taken up steel manufacture by the electric piocess and, 
although the total quantity produced is not laige, this had in- 
creased the capacity for high quahty steels 

Besides the steel makers mentioned above, theie were a few 
plants which took raw steel from piimary pioducers and went 
one step further by converting it into something more readily 
usable by the various engineeiing industries Among these 
were the Tn mlate Company of India, established in 1922 at 
TatanasM JcV^^ bought steel tin-bar from Tatas and conveited 
jt into tinplates by rolling into thin sheets and adding a little 
tm-coating Similarly the Indian Steel and Wire Pioductg 
Company converted steel into wire Another lirm (Guest, Keen, 
Williams Ltd ) took Tatas steel billets and rolled them into 
iailway track fittings, and bars foi bolts and nuts Steel castings 
for engineering pm poses were made by Burn and Co , the Kumai- 
dhubi Engineering Works, and Hukumchand Steel Co (now 
called Bharatia Electric Steel Works) 

On account of these developments the finished steel made in 
India increased to about 750,000 tons per annum In a^^ition 
to this, imports varying from 150,000 to 300,000 tons per annum 
weie also commg in, thus raising the total consumption *to about 
one million tons 

Although steel production in India had made rapid progress 
since World War I, India's place in the steel producing countiies 
of the world was extremely low as can be seen fiom the following 


table Steel mgots and castings m 1939 


Country 

Net tons (OOO’s) 

Country 

Net tons (000 

USA 

52,798 

Germany 

29,617 

USSR 

20,719 

UK 

15,119 

France 

0,407 

Japan 

7,055 

Belgium 

3,429 

Canada 

1,509 

Sweden 

1,231 

India 

750 


It should be clear from the above that, for a country of India's 
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Size and population, the non and steel industij \vi<^ still in an 
undeveloped condition 

I The total value of India's steel pioduction vas about Its 15 
ciores To this must be added the value ot the pi?j-non expoited, 
and that used ui India m fouiidiics etc , c.timated at between 
toui and five cioies of lupees 

Indian consumption oi non and steel ha^. been small and has 
lemaine^l static ^in the legion ot a mdhoji tons pOi annum on an 
cAeiage dining the pciiod sepaiating the two woilci wais, as can 
b6 seen fionx the following table — 


Yeaf 

Indian* 
FfOddci ion 


Cnn'iinnphon 

3914 

Negligible 

1,293,000 

3,293,000 

1929 

400,105 

1,251,553 

1,651 65S 

1933 

483,212 

327,642 

810,854 

1936 

b03,905 

453,666 

1,057 571 

1939 

781,678 

280,417 

1,062,095 


■^Based on Ingot pioduction less production of steel castings less 
30% waste During this peiiod ending in 1937 the woild pioduc- 
tion of ingot steel lose fiom about 60 nuihon to ovei 130 million 
tons pel annum Practically ever 5^ steel producing country 
except Ihdia shared m the inciease almost in the same proportion 

•6 War-Time Developments 

Steel IS of basic importance in wai-time The most decisive 
wapons of war — ^tanks, guns» ships and bombs — are all made of 
steel Armies have to be equipped with steel weapons and have 
to be transported in steel-built ships or on lailways working with 
the help of steel rails, steel budges, steel wagons and other steel- 
made ' appurtenances Steel structmes are needed for army 
acGommddation and steel m other forms is also needed toi in- 
numerable other purposes 

In the first year of the war, however, the extra demand foi 
steel was not great Till the middle of 1940 only about 30,000 
.tons of steel was used toi duect war purposes, but by the end of 
1940, military demands began to exceed this country’s capa- 
city for production 

While; the Mediteiraneaii route was safe, imports of steel could 
roT't’rue, but aftci the fall of Franco and the entry of Ttalj into 
lHo wai, impoils necc-sarilv dechned and Indiri wab thub called 
upo I to hupplv a laigei qimntst's of ordinary tarbon oteel and 
in adtj'Lioii ugh-gioric VrUioties like acid steel and special 
alloy-^L^cls waatid ■*'01 es^scuual miJiiaiy parpose^ Our -itocl 
pioflucors rose I0 Ine occasior, but m so^lo ot all Thcr Hciculean 
eilorts, India w:s dole to mcf. orK lo% of nei 1913 demands,* 
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according to the Anglo-American Steel Mission which v site i Inis 
country in 1943 

It Ihus became impeiative that the availabl^a stcU be lationcJ 
out among the indenting Depaitmenrs of the Govciiimont 
Consequently, a statutory contiol ot non and steel distii- 
lution wa=i mtioduced and this became ettective tiom August 
1941^ TJndei the Iron and Steel Control Ordei, issued on 
1st August 1941, the available Bteel was ailocatefl to Lhe.sGvoial 
Depaitnlents, lailways and essential civil useis in niopor- 
tions fixed by the Master General of the Oidnaxice in India 
Roughly 70 % of the steel w^s eairna'ked foi daect inihtaiy 
purposes *and the remaining 30 % was divided nemly equally 
between railways and civil demands 

Even if India met only 75% of hex 1943 steel demands, as 
stated by the Steel Mission (one feais that this is an under- 
.estimate), it is clear that a large increase in production must have 
taken place since 1940 Fortunately various de v^elonments 
had been taking place just before and immediately alter the 
outbreak of war, which made an expansion of production possible 
Tkis country v/as also able to supply hign quality steels hitherto 
imported or not used at all 

In the last war, Indian-made rails earned troops and muni- 
tions to the front line In this war, not only rails, but also whole 
wagons including wheels, tyres and axles were con^st ucted 
here snd, excepting locomotives, nearly evoiy thing requiied for 
railways was manufactured Nor was this country providing 
merely the transport She was able to make also the aimour 
plate and armour piercmg steel required lor the fighting forces 
whether m the army or the navy 

The Tata Works had made, just befoie the War, important 
improvements in rail-making and in this its well-equipped Re- 
seaich and Control Laboratoy has been of great assisfance 
With the help of electee furnares, the Tata Works mado, for the 
first time in India, high-gradeccaibon forging steels m bulk for 
railways purposes It was this that enabled India to make high 
.class panel plates for buildmg vailways coaching stock*— hitherto 
regarded as an American presreiwe Presently the same firm 
^xcelled itSelf by manufacturing railway spring steels, 
hitherto imported Forrncrly, Indian rads were mostly made 
in carbon steel or chrome steel, but w th the production in bulk 
of medium manganese rails, these became the staple of the rail 
teade The latest methods of controlled cooling o± rails by the 
Sandburg process have also been adopted by Tatas The 
progress in this line has been substantial and in the result Indian 
rmlways have become remarkably free from rail breakages on 
the track In this respect Indian rails can now stand a com- 
parison with any m the world The SCOB has also made excel- 



12 


INDIANS BASIC INDUSTRIES 


lent rails and India will have an ample supply ot laiL ior pushing 
on lailway cvtenlsion schemes 

Fox vaiious mifnitions pui poses, some quantity of acid btcel 
has been requned in India But the iJioduction ot acid steel 
was hitheito impossible on a Jaige scale, as the nev^essaiy raw 
mateiials were not available in the countiy As mimtioned above, 
the Oxdnance Faotoiy, Ishap nre, had been making neul si.eel 
by impoiting ihematite plgTion fiom the UK The militaiy 
weakness of such dependence had been leahzed even befoio the 
war and when the Oidnance Factory was rebuilt in 1939, the 
scrap-carbon piocess wab introduced (i e using clean sciap low 
in phosphorus content) This enabled the Oxdnance Facloiy to 
produce in India suitable steels for the inanufactuie of guns and 
other munitions, and this advance pioved helpiul in the ciitical 
conditions of 1941-42 

As the pressing need fox making wheels, tyres and axles axose 
in India in 1941, larger quantities ot acid steel at xeasonable cost 
became necessaiy and in 1942-43 a very important step in this 
direction was taken at the Tata Works by instaling a plant foi 
making acid steel by the Perrin process In 1943 the Tata 
Works laid the toundation of the Pemn plant, the fust of its 
kind in the world The advantage of the Penn piocess consists 
m the removal ot the unwanted phosphorur in the ladie itseif 
and not m the furnace as is attempted in othei processes Thus, 
by putting Perrin steel into the acid lurnace, the process can be 
completed in a much shortei time and at a lowei cost Some 
quantity of high silicon sprmg steel and boiler quality plate were 
also made m the acid furnace Such steels had hitherto to be 
made in the electric furnace Expenments on the Peirin piocess 
axe continiung. In the meantime^ acid steel is being made by a 
^Triplex^ process which is a combination of the Converter, the 
basic" open hearth and the acid open hearth 

The production of acid steel by the Triplex process has enabled 
the Tata Works to embark on the manufactuie of wneels, tyics 
and axles — essential articles for railway rolling stock, all of 
Which had hitherto been imported from abroad 

Peihaps the most significant advance m war time was in 
iihe making of the alloy and tool steels required for special mih- 
jbery purposes and for important civihan uses as well 

When m 1940-41 India was cut off from the Allied Nations, 
the General Staff found it next to impossible to obtain armour 
plating required for the essential armoured fighting vehicles and, 
half in despair, the demand was put to the Tata Works to pro* 
duce some neai substitute foi it But Talas met the demand 
by supplying armoui plating wnich stood tr»e most Searching 
tests Experiments on bullet-piooi plates ^\eie made iti 1940 
and this demonstrated the possibility ot manufactmxng tha 
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special alloy steel required Soon plant was laid, and not only 
armoiu plating but armour-piercing steel was made 
At first the production of these alloy steels* came to only 250 
tons per month but rose to 500 tons early in 1941, and in 1942 
production reached the maiamum ot 1,000 tons per month Not 
only bullet-proof axmour plates but special alloy steel rivet bais 
for the fabrication of the armouied fighting vehicles and a special 
welding electrode used for the welding of the same vehicles weie 
made by Tatas and this also facilitated the manufacture of this 
important aim of land warfare At the same time special alloy- 
steels were made for the proofing of armour piercing shot 
Composite plates to withstand the attaclsa of 2-pounder shot etc 
were also made Other allied achievements m steel making 
were high speed steels for machine tools, high carbon steels for 
the manufacture of mint-dies and other types of plam carbon 
steels for high explosive shells and for rolling sheets foi Ordnance 
requirements Nickel steel plates for gun carnages, and a special 
Jhgher alloyed nickel manganese non-magnetic steel weie devel- 
oped for use in the manufacture of Service helmets Stainless 
steels for s urgical instruments were made for the first time in 
"India 

Some of the alloy steels have been used in the manufacture and 
repair of aircraft and ships A special alloy steel was developed 
By Tatas for parachute harness and for the parts used in Airciaft 
The same firm has also produced admiralty ‘D* for ship-buildmg 
Some of the intricate castings made by Tatas (eg basset-type 
trawler bedplates) are now used for making certain essential 
parts of ships 

About the middle of 1943, Tatas installed a half-ton high fre- 
quency furnace on behalf of Government This furnace, to- 
gether with the existing two five-ton electric furnaces, is being 
used for the making of special alloy and tool steels A ferro-^lloy 
plant with four electric furnaces for the production of Jerro- 
tungsten was also started in April for the first time and 48 tons 
of ferro-tungsten were produced in 1943-44 

For meeting the requirements of ferro-vanadium essential for 
the manufacture of cetain rgrades of tool and alloy steels, a plant 
for the extraction of vanadium from the indigenous vanadium- 
bearing iron ores was established 

Because of these devdopments, it has been possible to make 
high speed (tungsten) tool steel and hot die steels and other 
varieties of tool steels for mmt dies, punches, shear blades, 
pneumatic tools etc Such steels will be of vital importance to 
the post-war industrial development of India 

Considerable progress has been made in the field of metallur- 
gical research also Expennmnts have been conducted in the 
/Tata Control and Research Laboratories on the manufacture 
x>f ferrd-t^tamum, ferro-boron and ferro-phosphorus and explor- 
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atory woik Ins been done on the elcLtrolyptic pohsjhing oi lenous 
and noil fciiom niicio sampkb Spectre chemical anahsi^ of 
iron and steel 'ind coiornnetnc inalvsia of molybdenum imd 
nickel have been cat nod out and suitt^ble methods of inalvsH o£ 
a minute quinlity of boron in steel have bicn developed 
As a result of the lescnichcs it has been possible to m'uiu-^ 
factuic basic lefiactories from low grade chronic olc nuzzks ind 
stoppers irom^clayj, substitute bucks toi mica schist m luiing 
Bessemer Conveiiers and lepHce silica biicks by unbuMil nag 
neste foi the puipose ot lining electiic luniices and uo\c cp 
high temperature mortar for pointing coke ovens m place of 
foreign mortars used previously 

Thus the Indian iron and stool industry hob gieatly expanded 
under the stiess of war demands It made progre s both in quan 
tity and in quality The statistics of the iron and steel industry 
have yet to be worked out but the following approximate figures 
znay give rough uid cations of the developments in war years 
The pig iron production of India which amounted to about 
1,750,000 tons in 193S had r sen to about 2,000^000 tons by 1943 
/But in the meantime the export of pig iron, which amounted 
annually to between 500,000 and 600,000 tons in the yeai 1938 39 
to 1941 42 and had gone doun to 240,000 tons in 1942 4 j 
The production capacity for finished steel rose from about 
750 000 tons in 1938 39 to about 1,250,000 tons in 1943-44 and 
is Ixkdy to reach 1,500 000 tons when the new projects are com* 
pleted, provided that coal and transport facilities are available 
insufficient quantities 

Tlic proportion of finished steel going into various items may 
be seen from the following table of steel production under \axious 
heads 



Pre-ttar 

1944 

Esiimafea 


(tons) 

(tons) 

Stnicturald 

160,000 

225,000 

^ara and rods 

150,000 

222,000 

82,000 

Plates 

TO,000 

Steels— black and corrugated 

160,000 

103,000 

Kails end fishplates 

120 000 

149,000 

Stings 

28,000 

*I^platf^ 

60,000 

80,000 

Wire 

10,000 

17.000 

CasEuga 

6,000 

7,000 

NailB 

10.000 

14,000 

Huts and bolts 

^^00 

29,000 

^^idnkuca, 

2,0^ 

>80,^ 



IRON AND S'! EEL INDUSIRY 


15 


7 Ke-rolling Mills 

The le-rolliiig mdustiy came into e’^isteiijce about 20 \oai3 
ago when two oi thiee small works elected mills capable of lolling 
BCiap into small uselul sections and bais lequaed foi construc- 
tion and other purposes At fust the scrap accumulated in 
railway woikshops was used, subsequently a bettei class of scrap 
was imported and billets weie puichased iiom the main steel 
makers Fiom 1935, largely owing to the feveifish leaimament 
boom in Euiope, the industry got a fillip and by 1940 the numbei 
of mills rose to about fifty In that year a Re-iolling Mills’ 
Association was started mainly for protecting the members from 
the unfair competition of the main producers 

In the lattei part of 1941 the war demand foi steel became 
so heavy that the whole production of the re-rollers was bought 
for military purposes This abnormal demand encouraged the 
establishment of new mills and theie arose as many as 150 re- 
roUing mills of all sorts and conditions, of this only the bigger ones 
weie admitted to membeiship of the Association 
The benefit which the ordinary member received fiom the 
Association was a share m the available sciap The scrap that 
was distributed among the members of the Association originated 
from two sources, namely, in the course of ordinary production 
m the two large steel works and m the course of the manufac- 
turing operations undertaken for the Supply Department 
Taking advantage of the abnormal war demand tor special 
sfeel products, the older and better equipped of the i e-rollers 
took up the manufacture of special steel pioducts (these foimed 
the A 1 class) They are — Indian Steel and Wire Pioducts 
Ltd , (Jamshedpur), Guest, Keen, Wilhama (Calcutta), Indian 
Rolling Mills ( Negapatam ), and Eagle Re-rolhng Mills 
(Kumardhubi) Others made steel by the electric process and 
set up foundries (these formed the A class), and included ’firms 
such as the National Iron and Steel Company (Calcutta), 
Bhartiya Electric Steel Co., (Calcutta), and Kumardhubi Engi- 
neering Works, and Hume Pipe Co , (Bombay) Both these classes 
of mills tried to keep out of competition with the larger producers 
and as the Government needed their pioducts they weie given 
technical assistance in the new hnes of production taken up 
They have thus become fairly well-established and have a deflmte 
place in the steel industry of India (see Chapter III) 

The real difficulty arose m connection with the B & C classes 
which were re-rolleis proper, about 90 m number They varied 
widely m capacity and some of them had poor plants Most 
t>f them had started in 1941-42 Geneially speaking, tliey used 
scrap as their raw-matenal and their products (oars and flats) 
went into the hands of the village blacksmith for agiicultuial 
purposes or was used for ferio-concrete work Some of these 
mills had^bnly 100-ton capacity 
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Theie was a gieai demand foi the pioducls m the 

yeais 1941 and 3942 But bv tlie middle of 103 5 this demand 
had fallen aJmo&t*to the vanishing point Sulisequently, early 
in 1944, transport dilficultios and the shoitage oi coil began to 
aftect the steel mdustiy as a whole and le-iolleis as well as the 
mam produceis weie hit by tins It then became evident that 
m Older to make the most efficient use ol such tianspoit and such 
coal as,weie available, they should be allocated to the tw'o mam 
producers and the re-i oilers who were engaged in making 
specialities 

This question came up for consideiation in 1914, and after 
considerable deliberations in which the Steel Commissioner tooK 
part, a scheme of compensation was adopted But this was 
only a temporary solution In the conditions of India aftei the 
war, re-rolhng mills may be needed, especially when adequate 
coal supplies and transpoit facilities become available But 
the problem bristles with difficulties and how many of these mills 
will be wanted remains to be seen The nature of State assisf- 
ance to them, if any, will have to be decided upon This will be 
one of the toughest problems for settlement when making post- 
war plans for this impoitant basic industry 

8 Prospects 

It may be seen fiom the foregoing that the ron and stee( 
industry has greatly expanded under the stress of war demands 
Its total production capacity has nearly doubled, and alloy steels 
and other superior steels have been made for the first time m 
the country Besides meeting essential wai lequirements, it 
has laid the foundations for impoilant new industries like machine 
tools, ship-bmlding^ automobiles etc Not that India has become 
self;:sufficient in the matter of steel, imports of high-grade steels 
will still be required from the more technically advanced 
countries India stiU has a long way to go before she 
can meet British and American specifications in respect of 
tolerances, heat treatment etc But this country is on the high 
road to stable ad\ance and if the present pace of progress is mam- 
tained India will soon take her proper place among the steel- 
making countnes of the world 

Before the v/ar, steel p**oduction in India depended on one 
very large producer at the top, wilh two or three small units at 
the bdttotn This position was con-sideicd unsatisfactory by the 
Iron and Steel Taciil Board (1934) This defect has been re- 
moved by the estabhsnment ot a largo steel plant by the Steel 
Corpoiation of Bengal, with a production capacity which is only 
next to that of the Tata Works Subsequently some of the le- 
ToUmg mills have become special steel producers by setting up 
dectnc furnaces Thus the Indian iron and steel industry has 
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'ipieacl out both in extent iiul qiuiUtv 

Theie was a doubt at one time that the lax^^ei stul puxluttion 
capacity attained in wai-time ini^jlit not find a leady use in pcritt 
time But soon afiei the wai, it became cleai lliat the deniiud 
foi steel would outstiip the supply A.pait fiom tlid' unsatisfied 
demand of the six wai yeais, it was found that the consumption 
of iron and steel would giow m all kinds of constiuction woiks 
especially railways, loads and housing of all kinds In yiew ol 
this, Government (Planning Depaitnient) appointed, in 1015, 
an Tion aSid Steel Panel for examining the whole position in the 
post-wai setting 

The Padel found that the civilian demand foi steel was bound 
to grow The rehabilitation of railway equipment, impioveraent 
ot transport and constmction of new lines would call for laige 
quantities of steel The construction of hydro-electric woik9 
including powei houses, hydraulic woiks, sub-stations and 
thousands of miles of transmission and distiibution lines should 
absorb large quantities of iron and steel The implementation 
of the road progiamme, both Cential and Provincial, would m- 
valve the building of bridges, culveits, etc , all requiiing the 
use ot steel ^Iron and steel will be required in large quantities 
tor ship-buildmg mdustiy and equipping armed forces The 
manufacture of motor cais and auciatt will lequlre many classes 
ot ordinary and alloy steels The demands of piivate housing, 
schools, hospital, etc , are also bound to be large Because of 
her geographical position, India will have increasing impoitance 
as an exporter of iron and steel In view of such growing 
demand for steel, the Panel reeommendeci a target of 2 1 to 
3 million tons For realising the target, it was also recommended" 
that two plants with an initial capacity of 500,000 tons each, 
should be set up 

It IS true that there has for some time been a sellers’ maaket 
for steel But this is not likely to continue indefinitely^ Ameri- 
can capacity has greiktly increased and Europe may also be 
forging ahead in the coming yeais Their combined producing 
capacity may thus become greatly in excess of consuming power 
at home and they may seek to dispose of the^r surplus production 
abroad at a piiee much lower than the domcslir mice Tliev 
may adopt a policy of protection at home and dumping abioad* 
Hence tho need for keeping dowm costs 

As Sir Jehangir Ohandy has lately stated, ^though the demand 
for steel will substantially increase as the country’s programme of 
industrial and agricultural expansion progresses, we cannot 
assume that we will be able to sell our steel, irrespective of oui 
cost of production ’ v<ki&ts will therefore have to be kept down, 
all waste must be ehminated and the highest possible efficiency 
Attained if the industry xs to keep above water 

When o;ne viev^s the Indian iron and steel industry, certain 
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points stanrl out iiuhi has ilmust uitluiulicl ttisouMis ol 
high glad 0 uon oie manpuiLSi oic chioint ot<? limestone, 
dolomite 'ipd nirgncsite Excellent clays and silica locks aie 
found m the country md these have already been manufactured 
into high quality Inc bricks and siljca bucks ustd foi Imint' 
steel fmiiaces 

India has been pioducingi pig iron of high quality at cqniptu 
atiaely low cqsts and the fact that this found a ready maikct in 
the UK U Ss A and Japan in spite of vartouc obstacles to trade 
shows that in this xespect India is on the strong side 

Foi the making of ordinary jjasic steels also India has nearly 
eveiy thing required lOno deficiency is that oui iron ore is not 
suitable lor making acid steel owing to its high phosphorus 
content But even now the bulk of the steel made all ovet the 
woild is basic and only a small part is acid Nor is there any 
unanimity in legard to superior quality of acid steel foi vailous 
uses to which it has be^ put in the past 

Vba two bottlenecks which India has to oveicome are m 
regard to the inadequacy of coking cool and the cost ot 
transport BqthlEise hhve~ lately affected us mateiially Vj|^w 
Sd from One angle, these two merge into one, because coal is also 
the essential basis of railway transport India's supplies of 
coking coal are very limited It is theiefore necessary that the 
most efficient use possible must be made of such coal as is avail- 
able One step which may be taken m this connection is to 
electrify the railways by the use of cheap electrjic power generated 
tram hydro electric resources or fiom low grade coal Both w^ll 
help to economize the use ot coal 7he cheap power thus pipvid 
ed can also be used* fox steel productlpn in electric fia^aces 

A potable defforency in Indu^'a steel production k the grost. 
inadstiuacy bf thlTTorging industry During the whr Miqpore 
Ordjl^ce Eactoiy and the new Qrdnance Factory at Cawnpore 
had been equipped with excelleni ibtging presses In peace 
$me hdth these factorieSi.inay nqt be required for military pur- 
poses and it may be possible to develop one as thC nucleus of a 
Aie^um-heavy forging industry 

A start has been made in the country for the production of 
Special alloy sieelSj tool steels etc It is hoped that the po^war 
ySars'wlll witness great j^rogreea m this tine and seeing that-tliB 
l»no|Iuetsrf^have large schemes of ekpansioni this hope canpot.bn in 
VaiR, cspseltilly if any plan worth the name is going to be taueried 
out 

On the whole there is ground for satlsfhction regarding the 
progress made by pur iron and steel indusby, and those who 
are responsible for this, especially the Arm of Tatag, can take 
credit for If ip future production, can be stepped up and 
eSciency nralntginea, this bade hiduritfy wdl be an asset to this 
country, tn pence and in wot 
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CHAPTER II 


Iron and vStce] /\ncillai\ Industiio'^ 

There are various industues ancillaiy to steel pioduction Several 
raw mateiials othei than iron oie and coal are lequued in the 
manufacture of steel and as steel pioduction advances^ the supply 
of such raw materials is bound to develop into important indus- 
tiies The principal industnes coming under the categoiy are 
Refractories and Ferro-alloys 

Refiactones Iron oxe smelting furnaces (Blast Furnaces) and 
steel nxakmg furnaces have to be lined with special bricks made^of 
vaiious kinds of lefractoiy materials Fortunately most of 
these are available in India, in the areas adjoining the steel 
manufactuiing centres The piocessmg of these bricks and other 
refractory mateiials has lately expanded and new industries aie 
thus growing up m various parts of India, thereby grvrng employ- 
ment to a large number of people The following are the cljief 
refractories required — 

(^) Sihca bn Ic^ These are made from Indian mateiials 
quarried in the Dhanbad and Jubbulpoie areas The raw mate- 
rials available are of a very high quality 

(n) Fiie-hncks These are also made fiom indigenous mate- 
rials in the same districts as above and they are of good quality* 

(^^^) Magnesite hiicks Magnesite for these brrclis is found 
m Salem district (South India) and the deposite are of a very 
high quality 

^1/) Dolomite This is a kind of Jime magnesium carbonate 
and isrused for making basic steel furnace hearths It is avail- 
able in India in good quality 

(u) Sihca sand This is used for making hearths of acid 
furnaces It is in sufficient supply in the Jubbulpore area and the 
quality IS acceptable 

These refractories are supphed by certain pottery works scat- 
tered about the country Although the principal demand for 
refractoiies is from the iron and steel industry, they are also 
required in engineering works foi lining the furnaces, for boilers 
in power stations, in railways for hning locomotive fire boxes, 
and some aie requued m the potteiy works themselves Since 
the war began, ordnance factories have a greatly increased 
demand for refractories 

The principal manufectmas of lefiactories are the following ' 

CIJ Bum & Co This company has lefractory and pottery 
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works at Jubbulpore (C P ), Raneegunge, Gulfabau, and Duiga- 
pore (Bengal) 

(2) The Reliance Fire Brick and Pottery Woiks Ltd This 
company with works at Chaunch makes acid pi oof waie foi the 
manufacture of cordite and explosives, as well as synthetic insul" 
ating bricks 

(3) Kumardhubi Fueclay and Silica Woiks (Kuinaidhubi) 

(4) The Bihar Firebrick and Potteiy Woilw, Mugma, E R 

(5) The Tata Iron and Steel Works manufactuie a ceitaui 
quantity of magnesite and chrome bricks in then plant, toi then 
own use 

There are several other small lefractory woiks, which mostly 
meet the demand for ordinary firebricks 

Silica and magnesite bricks are manufactuied by Burn & Co 
and Kumardhubi Fireclay and Sihca Works only 

The estimated consumption of refractories is as follows — 


Fireclay bricks 
Silica bricks 
Magnesite bricks 
Chrome bricks 


95.000 tons 

25.000 tons 
4,000 tons 
1,500 tons 


Tlje industry has made great progress since 1939, and the wai-time 
production was at least 30 per cent above the pre-war levels 

About 20,000 people are employed in the refiactory industries 
This number excludes people employed in the clay and quarter- 
ing quarries who may be about 5,000 

The industry is a well-organized one and it maintains high 
standards of production, comparable to those of Europe and 
Am^ica The blast furnace linings and coke oven hnings made 
in India have established a world record foi length of life The 
principal obstacle is regarding the transport and labour situ- 
ation which has lately arisen 

FevrO'^aTloyB All steel manufacture lequires some ferro-alloy 
addition The simplest ferro-alloys are^ferro-sihcon and ferro- 
manganese.^ In pre-war days, India made alT hSrTSro-manga- 
nese from the manganese ore of the Central Provinces Not 
only IS this ore suihcient for our uses, we are in fact exporting as 
much as 1,000,000 tpns a yeai to the U K and the tJ B A But 
][ndia has no fenovsihcon and until lately the whole supply had 
to be imported In 1943, the Mysore lion & Steel Works in- 
stalled two ferro-alloy electric furnaces The intention was to use 
one for the manufacture of ferro-silicon and the other for the 
manufacture of ferro-chrome But the war situation demand- 
ed that both the furnaces should be put on to ferro-sihcop, be- 
cause the amount of ferro-chrome used in India is about 
500 tons per annum, while the requirements of feicto-dbcon axe 
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policy to make as much Iciio-sihcon as possible wilhui the 
countiy and to impoit all oiu Unio-chioiue The M\soie furn- 
aces will make about 2,000 Ions pci annum ind wo wull still be 
dependent on impoiU ioi the othei 2,000 tons 

(0 Fcno-ilnom Theie ate laigc deposits of clnome oiom 
Mysoie and Bihai and these o’e oL g^ood. quahti Bui so lai these 
have not been converted into Iciro-chiome As mentioned 
above^ the Mysoie lion and Steel Co elected a lumace toi this 
piupose, but this had to be chveited toi feuo-siheon Thus all 
feiro-chiome continues to be uiipoitecl, when lequuod lot special 
steels 

(i?) F(uo tiincjsU ii This is used in the manutactire ol high 
speed steel Its oic, wolfiam, occuis ni Ind^a in sufiieiont nuanti- 
ties foi present needs At one time, owing to woild slioitage, it 
was con*'ideicd essential that India should h educe* her concen- 
trates Consequently, a large leduclion tuinace was ordered Irom 
America, but the USA was unable to supply the fuinace owing 
to a complete change m the wai supply ol feiio- tungsten Ex- 
periments, however, weie earned out on a lauly large scale at 
Jamshedpui and some fifty tons of feiio-tuagsten weic made from 
kutcha furnaces These have since been closed down and lerro- 
tungsten is being imported iiom the U l\ 

(^^^) Nxckel It is used as an alloy m bullet- pi oof plate, 
arhiour-piercing shot and iiumeious other steels foi wai-time 
purposes Theie is no nickel ore m India woith mentioning, 
although theie is some in the ncighboiuhood of Nepal All 
nickel requirements are now imported fiom Canada 

(^u) Fe))o-vanud%um This is used in ceitain special alloy 
steels and high speed steels Large quantities of a lowoi grade 
vanadr^ferrous magnesite ore exist m Mayurbhanj State A 
fectory^has been erected m that State to extract vanSidium oxide 
from local ores and this came into operation by the middle of 1944 
iv) Ferro-molyhdenum This is used m the manufacture of 
bullet-proof plate, gun-steels, high speed steels, etc The ore 
from which this is made does not occui m India as far as is known. 
We are depehdent on U S A for ou^ supplies of this feuo alloy. 
Flxt'\e^ The fluves required me — 

(a) JUme^torc Taulv huge quantities of this are avail* 
able in Karchi hills near Ghaubasa, and 

(b) F^ttonou) This is used rn small quantities in basic 
' fuinace^ At present we import tile Whole quantity, 

mostly from South Africa A deposit has been loc- 
ated m India, but the quality is poor and the quantity 
small The total quantity is about 500 tons a year 
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lion and Steel Asbocialed ludustiies 

1 Tinplate 

Genet al Tinplates oi tinned sheets aie mild steel sheets coated 
with tin of varying thicknesses The lower quality giades 
having a thin coating of tin aie called the 'coke' finish and the 
highei quality giadea with thickei coatings are called the 
'charcoal* finish The uml ot measure of tinplate of light gauges 
is the 'base box' which is the aiea lepresented by 112 sheets of 
size 14 inches by 20 inches, oi approximately 218 squaie feet 
The heaviei gauges oi tinned sheets aie sold by weight Accoid- 
^ing to the graae and depending on the gauge, the tin coating 
ranges from about 1 25 lbs to 2 75 lbs per base box m the coke 
finish grades, and from 3 lbs to 7 lbs per base box m the chaicoal 
finish glades Thus the total weight of tin used is less than one 
fiftieth of the weight of steel, and hence tinplate can propeily 
bo, considered as a steel product lather than as a tin pioduct 
Tin by itself, apait from being VQ^y costly, is too soft foi the 
puiposes fOi which tinplate is used 

Tinplate is chiefly used for the manufactuie of contanieis, or 
‘tins’ as they are popularly called, foi kerosene oil, petrol and 
other lunds of oil It is also required for containers of various 
other al'ticles of daily life like cigarettes, biscuits, fruits, tea, 
coffee, butter, ghee, vegetable oil etc , as well as for the manu- 
facture of axticles such as lamps and miscellaneous articles of 
the bazaar like plates, cutlery, toys and the like 
The woild’s centre of the tinplate industry is Soiitli Wales wnich 
has the advantage of a class of workeis with hereditary*skill in 
this manufactuie In the closing years ot the nineteenth century, 
America began this industry with the help of a laage number of 
fiklled workers from Wales and, aided by protective duties, 
tlie industry has been established firmly » 

JSefore.^1939 The whole of India’s requirements of tin** 
plate*' ^leh came tb about 50,000 tons annually was met 
by imports before the first World War But during 1914-18 
imports were almost entirely cut off and the distribution 
of keiosene, petrol and vegetable oils was very 

seriously disorganised This led to the establishment 
of the industry in India immediately after ' the war, 

This was possible, because of the convenience of obtaining steel 
bars from the newly opened Tata Iron and Steel Woiks The 
Tinplate Company of India established in 1919 is conjointly 
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owned by the Tata lion and Steel Compain and the BiumaU 
Oil Company, the latter holdmsj Iwo-thud^ of the capital The 
Managing Agents ot the Company are Messis Shaw Wallace «ind 
Co, ol Calcutta The factoiy began woiking lu 192] It iv 
located in Golmuri, iieai Tatauagai, and coubiJats of bi’s. mill*?, all ot 
which weie in woiking oidci by 1924 
The Company began its work m 1923, with about ninety coven- 
anted men specially brought fiom Wales They constituted 
the entire labour toice ot the two mills started at fust But in 
one year’s time a sufiicient numbei of Indians weie liaincd to 
operate the other four mills In subsequent yeais dependence 
on foreign workeis declined, so that, by 1932, oveiseas employees 
weie only twenty three, being less than one pei cent of the total 
laboui force Tlus has not been at the cost of quality On the con- 
trary theie has been corresponding irapiovemcnt m the number 
and variety of gauges produced The cost pei ton has also been 
reduced to an extent more than \\ an anted by the fall in the 
price of tin and steel since 1932, indicating a glowing efficiency 
of labour and management This was possible largely because 
of the piotection eiyoyed by the industry from the stait, and 
because of the market assured by the purchases (under agreement 
foi twenty-five years) of the Buima Oil Company 

Raw materials The two important raw matenals are steel 
sheet bar (tin bar) and block tin Tm bai is itself a semi-fimshed 
product, rolled into bar from the steel ingot to a definite analysis 
and specification In 1927 the Company entered mto an agiee- 
ment with the Tata Iron and Steel Co , for a period of 21 yeais 
for the supply of a maximum of 60,000 tons of tin bai a yeai at a 
fixed price, which was Rs 83 per ton till December 1936 Tin 
which is required in its pure form was obtained from the smel- 
ting companies of Smgapore and Penang In 1937, the Company 
used 900 tons of tm for its total annual output Besides these 
two'T^aw materials proper, many specialized items of equipment 
and stores are needed to manufacture tinplate such as chilled 
rolls for the Hot and Cold Rolling Mills, annealing boxes, palm 
Qil» ^nc chlonde etc All these were coming from abroad. 
Sifiphunc amd is also lequued and in large quantities too, and is- 
being manufactured by the Company in its own factory from 
irqported sulphur 

of rmnvfacture The manufacture of tinplate consists 
of three essential processes, the rolling of the steel bar into sheets, 
tiie preparation of these sheets for tinning, and their actual coat-^ 
mg With tm In the^ first process, the steel bar, i inch thick, is 
reduced by the alternate heating, rolling and doubling to tho 
requhed ,th&ness of the finished tinplate, which may be 12^ 
thousandths of an inch as for the kerosene tm, or less as for 
tijlsquit or Oigarette^, tips, or more as for the petrol can In this 
d^partm^nt, apa|t from ohmatic considerations, the work is very 
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ttrduous and lequues consideiabie skill and expenence The 
steel leaves the rolling mills in paclcs of 8 sheets- about 60 inches 
long and 30 inches wide, which are then sheared to size and 
sepaiated by hand After pickling m dilute sulphuric acid to 
remove scale and after annealing in a continuous furnace m oidei 
to lender them pliable, the sheets aie idled cold undei high 
pressure to give them a suitable surlace foi the tinning process,, 
which IS piefaced by a second pickling The immng machines 
ai e automatic, the plates passing siiccessively * tin ough zinc 
chloiide (which acts as a flux), molten tin and palm oil, and aie 
finally cleaned m a dusting machine as they pass into the waie- 
house, where they are sht to size, sorted accoidmg to quality and 
packed foi despatch to the customei The machmeiy installed 
at the factory is of Ameiican manufacture and the Hot Mills aie 
designed on the American pattern to give an output per pair ot 
rolls equal to three or four times the output of a Welsh Tin Mill 
]^ence the rolls have to be very much large? and heaviei than the 
rolls used m Wales Such rolls weie obtained from the USA, 
now rolls from the U K are also piovmg satisfactory Annually 
about 110 chilled rolls were imported lor sheet mills 

Production The remarkable progress made by the industiy 
duiing the period prior to World War II is indicated by the 
expansion of production of the factory and the extension of the 
gauges of its manufacture The taiget of production for which 
the plant was originally designed was only 28,000 tons of tinplate 
annually, but by 1939 the output was double this figure, supply- 
mg over 90% of the tinplate consumed m India 
Correspondingly there was a steady decline in imports, though 
m 1937*38 and 1938-39 the import figures showed a great 
increase 

The iollowmg table shows the figures of Indian Production 
and Impoits of Tinplate from 1929 to 1939 — 


Year 

Indian 

production 

Inipotls 

Total Indian 
consumption 


(Tons) 

(Tons) 

(Tons) 

1929-30 

35,681 

31,087 

66,768 

1930-31 

, 37,868 

17,229 

55,097 

1931-32 

38,306 

7,584 

45,890 

1932-33 

38,987 

7,003 

45,970 

1933-34 . 

45,270 

7,240 

52,510 

1934-35 

49,934 

5,583 

55,517 

1935-36 

51,839 

6,488 

58,327 

1936-37 

52,643 

1,352 

53,995 

1,937-38 

63,431 

7,441 

60.872 

1938-39 , 

*46,761 

14,013 

60,774 


^ *^Output m 1938-39 wa^s low owing to a i^trj^ke 

durhoyg the » period cajipe principally from gie 
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USA, Italy, Geiniaiiy and Japan, towaid'^ the end ui tha 
period, howevei, the shaie ol Geimany was uep:hgiblo 

Duiing Woilcl Wai il tinplate was needed bv all thioe 
Defence Seivices Mechanised aimics depend on tinplate lor 
then petiol, W’^atei, oil and giease, all of winch must bo packed in 
tins It is also needed toi packing foodstufis in operational 
aieas, foi aimy nten&ils like camp keitlcb, degchics, mes, tins, 
water bottles, and ^as mask boxes In ammunition al‘=’o tin*’ 
plate IS essential Neaily evoiy lound hied ox ]>omb diopped 
owes something to tinplate It is reciuiicd foi lining the boxes 
of iifies and machine gun ammunition Chaiges for big guns 
aie stoied in tinplate contameis Fuses foi small bombb and 
tails and vanes foi bigger oens aie all made fxom tinplate Depth 
cbaiges also aie dependent on this aiticle 

Pwduchon The inci eased military demands led to the 
expansion of the Indian tmplate industry and its output lose 
by 4.0% in war tune 

Pioduction figuies m wai yeais were as follows * 

1942 58,300 tons 

1943 68,400 „ 

1944 80,000 „ 

« 

The gieatest inciease had been in heavy gauge (26 B G and 
thicker) production in special qualities This increase was 
made possible by the fact that the finishing capacity of the Tin- 
plate Company is greater than the i oiling capacity, and the 
Company was, therefore, able to process and finish a large 
quantity of heavy gauge mateiial supplied in the form of sheet 
packs by Tatas The ^employees including clerks, town staff 
etc in the Tmplate Mills numbeied 3,680 and their wage hill 
came to about Rs 2^ lakhs per month 
AlFthis expansion has been rained out and maintained despite 
the loss of Malaya and its supplies of tin and palm oil Foilun- 
ately, however, the Company had fairly large stocks of tm Some 
imports of English tm and stocks of Malayan tin came fiom the 
U K There were also imports of tin from Chinai though 
of uifenor quality, when the shortage of tin was very 
acute, arrangements were also made for the supply from Kenya 
' of silfficient ore to yield about 35-40 tons of tin monthly, but 
these were given up when the supply position improved* Bv 
oonfimiig (he use oJ tmp'dlr to certain essential articles, such as 
Containers lor foodstuffs and pharmaceuticals, mess tins, water 
bottles, etc , the consumption Of tin was reduced by about 
80% 411 othei essential war demands requiring coated 

plate eitnor lor an*^i-coirosion protection or for case of faoriratioii 
such Jb arrmumnon boxes and ordnance 'stoie'* v’eie produced m 
‘toineplaTc* (i e , a coaling of 75% lepcl and 25% nn) . 



ZrON AND STEEL ASSOCIATED INDUSTPIES 


27 


Foi civil uses vincoated steel sheets (pickled cold i oiled and cIo*:!© 
annealed) aie pioduced These were found serviceable by the 
oil companies for civilian kerosene oil packing Foi food 
packing it v/as found possible to lacquei and to hlhogiaph the 
uncoated plate veiy successfully to pioducc an aiULictive and 
seiviceable conitiinei toi all comnieicial purposes The Metal 
Box Company of India Ltd , in comunction \vdli local vainish 
manutactureis, have earned out consideiable sui.^cos&iul 
expeiiments in this field The TinpLite Company has also 
developed a suitable indigenous substitute loi palm oil, which ib 
no longei obtainable 

The Company is m a position to pioduce any gauge, but 
usually the normal range from 20 to 34 B G is sufficient tor all 
except veiy special demands The only qualities which the 
company does not make are specialities known as 'Taggers' 
which aie veiy thin plates less than 8 thousandths of an mch, 
and Tinned sheets' which aie hand- dipped The sizt' ot the 
sheets caii be anything below approximately 3 ft by 2 ft Sizes 
and gauges outside these ranges have been pioduced for urgent 
war needs, like aircraft jettison tanks, but it has been at the cost 
ot reduced production of other gauges The Company now 
makes some 216 different sizes and gauges of materials The 
Ivu^k of the production of the Company in war-time continued to 
be in the sizes necessary for kerosene oil tins and for packing 
ghee, tea, butter, cigarettes etc A rough analysis of the war- 
time demands on the Company shows that 40% of the 
dhnual output went for oil packing including civil kerosene oil 
packing, 25% fox food packing, 15% for Ordnance requuements 
and 20% for civilian uses 

Conitvl Since 1941 all the pioduction of the Tmirlaie Co 
has been under the lion and Steel Contiol insUtuted by Govern- 
ment The estimated quarterly production of the Company was 
reported to the Master General of Ordnance in India, wSo in 
turn allotted it to the various quota holders, such as the^Duector 
General, Munitions Production, Engineei-m-Chief etc These 
quota holders then issued licenses for their requirements which 
were passed on to the Tinplate Company in the form of licensed 
orders by the Iron and Steel Control The Control also arranged 
tor the supply of raw materials, such as tin bar and coal, to the 
Company* 

Prospects In peace time also a large poition of the present 
demands may possibly remain It appears likely that the pro 
duction of dehydrated and processed foods will continue and pro- 
bably increase, m which case the demand for light gauge tinplate 
will also increase India might also develop eikport markets in the 
East for this gauge 6f tinplatOj paxticularly in areas Smga-* 
«o^e fo^ the* canning of piieapples} it is also probahie ^that the 
development of canning in India, which received^^ u filhp 



23 


INDIA’S BASIC INDUSIRIES 


4unng the war, will absoib the bulk of the output Tf the pioduc- 
tion ot terneplato continues along with that ot tinplate, piovision 
will have to be made to pi event it from being used tor making 
conlaineis toi foodstiihs, m view ol its lead content But the 
lion's shaie ot the demand for tinplate will come as beloio the wai 
and during the wai from the oil companies loi packing keiosene 
oil, and with the lesumption ot the woiking ot the oil wells m 
Buima giealei demands will have to bo met Anothci po'«,sible 
expoit market in tins connection is in the legion lound the 
Persian Gulf toi packing oil Theie is also gioal scope foi in- 
creased demand tor tinplate foi packing vegetable oil, ghee etc 
in India itself It is also likely that the demand toi heavy 
gauge mateiials will continue, it fiims having heavy pi ess tools 
continue in opeiation making cooking utensils, oil and paint 
drums etc 


2 Bolts, Nuts and Rivets 

Another important Industiy associated with steel production 
is the manufacture of bolts, nuts, rivets, washers, dogspikes and 
coach screws These are ail essential mateiials used for faste- 
ning structural and other engineering works These ai tides 
are produced from the bars, lods and wires which come out Qt 
the mam steel manufacturers It is also a necessary ancillary 
to the engineeimg industry, because that industry depends on 
these articles being made by specialized pzoducers The manu- 
facture of nuts, bolts and rivets is therefoxe a necessary intei- 
mediary between the steel industry and the engineering firms 
The importance of the industry will be clear also horn the tact 
that the production of these articles in India came to about 
30,000 tons, m 194:4 

Before the war imports of bolts, nuts, rivets, washers etc 
amounted to about 21,700 tons (1936-37) (This included nails 
also) Guest, Keen, Williams Ltd , Calcutta, weie then practi- 
cally the only producers Nuts and bolts were also made for 
their own use by the prmcipal engineering firms and some railway 
workshops The total production is not known, but it is certain 
that the reotuiremeuts m India were largely met from impoit^ 
When war took a serious turn, imports fell away^ 
But war had created a great demand for nuts 
bolts and other fastenings, because their need is 
naturally greiater^ m structural work of the pre-fabrication and 
umt conatruction type In ordinary civil buildings, the 
need for fastenings is not so great, but all miUtary 
buildings, bridges^ aeroplane hangars etc have to be 
fabricated and earned m parts to the seen© of war, to be adjusted 
according to req^niferpents Espeeicdly tn the conditions of the 
rbebnt twar* the need for fastening^ turned outlaf^e.> Apart 
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from this, the very fact that steel consumptiou has nearly doubled 
indicates that the demands for nuts, bolts, etc* must have also 
increased, at least correspondingly 
The estimated consumption of nuts, bolts, etc m India m 1944: 
was about 50,000 tons Of this India, in spite ot speeding 
up of production, supplied only about 30,000 tons The follow- 
ing table shows the tiend of inciease in pioduction — 


Year 

Pwductw7i infndia {actual) 

1942 

12,589 tons 

1943 

19,654 „ 

1944 

29,676 „ 


The lemaming 20,000 tons came fiom the USA under lease-lend 
arrangements Thus India is largely dependent on imports • 
The Anglo-American Steel Mission (June 1943) regarded bolts^ 
nuts etc as a serious bottleneck in wai conditions 

Guest, Keen, Williams Ltd continue to be the piincipal pro- 
aucers of all fastemngs m India Their total production came 
to 11,600 tons 111 1943 They aie a branch of the well-known 
Bniish manufacturers, Guest, Keen, Nettlefold Ltd They 
obtain steel from Tatas and other local produceis and from 
imports This company have lately lard out a big extension to 
then works at Calcutta and have opened a workshop in Bombay* 
Other producers have lately come into the field, namely the Indian 
Wire Pioducts Ltd (Tatanagar) and the National Iron and Steel 
Works, Calcutta But their production is small so far Kaycee 
and Co , Lahore, have also taken up this line of production 

Government have helped to increase production by the follow- 
ing measures (1) procurement of necessary raw material for the 
maiiufactuie of bolts, nuts, rivets etc , (2) supply of machinery 
some of the smaller machmes were made in India by machine 
tool manufacturers on whom orders were placed thiougli the 
Machine Tool Controller, (3) supply of coal, and transport 
facilities to manufacturers 

Control, on an alWndia basis, was exercised on the production 
of bolts, nuts, and rivets etc as the demand was gieatei than the 
actual production 

Pro8!pect8 In future when ordinary modes of construction for 
.civijian purposes are resumed the total demands tor 
bblts, huts etc have not been so great as in war time for the 
reason indicated above All the same the normal demand is, 
greater than in the pre-war period as some at least of the new! 
mdusiijtes started in war-time will continue If no plan for' 
post-war development is carried out, even the present* 
production capacity may be found superfluous It is, however* 
likely that house construction and bridge worjcs for civil purposes^ 
will increase in future especially as such <Works were 
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put off 131 war time And, therefore, it is probable that the pie- 
sent capacity will be re(iuired If anything like a leconstruction 
plan IS cairied out, even a larger capacity than the piesent 
may be requiied, and it may be possible to piovide the 
extra steel within India itself Regarding the competitive capa- 
city of the present industry theie is not much ground toi 
pessimism For one thing, Guest, Keen, Williams Ltd who axe 
the prmcipal producers of fastenings (as mentioned aoove) aie 
associated with Messrs Guest, Keen, Nettlefold who aip the 
gest manufacturers of the article in the U K Theie is not muc’i 
cause for doubt, theiefoie, regaiding the competitive efficiency 
of this industry 


3 Steel Castings 

Genei al Ferrous castings may either be of iron oi steel W hilst 
production of non castings IS relatively simple, the pioduction of 
steel castings calls for specialized knowledge and a high degree of 
manufacturing sloll In order to permit the steel to run into the 
various moulds and forms which industry requires, it must fiisc 
be brought to the hquid state This is effected by means of 
electric or gas fired furnaces The grade of steel may either be 
*‘acid*' 01 “basic” depending on the type of hearth hning which 
the furnace possesses When the lining is of sihca sand, tfia 
steel IS graded ”acid”, and when the linmg is of dolomite the steel 
18 graded “basic”. Both grades are produced in the gas furnaces of 
India, but only the basic grade is produced m the electnc furnaces 
When high speed cutting tool steels and other steel alloys of a 
like land are required, the steel is prepared in specially designed 
electric high frequency furnaces which again are different from 
the electric furnaces employed for standard castings 

Steel castings production is a business quite apart from the 
usu^i iron and steel industry which produces rails for railways 
and sections suitable for building construction etc The gieat- 
est demand for steel castings is from railways, collieries, and 
cement, steel, sugar and 3Ute mills Railway castings comprise 
chiefly axle boxes, buffer castings and plungers, bogie bolsters 
and drag boxes Cement factories require a large number of 
special manganese steel castmgs as hard wearing jaws for stone 
crpshers Steel works and sugar mills need special pinions and 
plates 'to w^tthstand heavy wear and tear which no other material 
can withstand so ^ell a^ steel All underground coal drums 
must be ^$hod with, cast steel whe^ 

The raw materials used m the manufacture of steel castings are 
mmv, the follow^ng^ being ttie important ores. Iron ore, coal and 
•coke, silica, dolomites, limestone, aluminium, fluorspai and 
manganese All these maleiials, in one form or another, are 
ii^digenons to Ipdia^ 
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Smelting equipment compiise electric iuiiiaces, tiau'ifoxmeis^ 
electric cranes, gas produceis, lefractones, welding sets, sand 
blast equipment etc Most of these are imported 

Before Woild war II, the principal foundries specializing in steel 
casting production weie the following 

Kuinardhubi Engineeiing Works, Kumaidhubi, 
Hukumchand & Co (now called Bharatiya Electnc 
Steel Co), Calcutta, 

Burn & Co , Calcutta, 

The B B & C I Railway Workshop at Ajmei 

The coinfc^ned annual production of the above fiims was about 
4,500 tons before the war This does not include castings made 
by Indian Ordnance Factoiies 

Woild war II gave a fillip to the industry by creating 
a demand foi all kinds of castings which although formerly 
impoited had now to be produced in India owing to import 
restiictions Not only were existing ioundries lully extended 
but the use of substitute mateiials had to be resorted to until 
such time as several new foundiies, set up to meet the in- 
crefased demand, had acquired a ceitain amount of skill to pro- 
duce consistently good steel cabtings Most of the new foundries 
weie set up by re-roUers and the fiims listed below in 
a&dition to those enumerated above were registered under the 
Iron and Steel (Control of Distributions Order, 1941, for the 
production of steel castings 

National Iron and Steel Works, Calcutta, Steel and General 
Mills, Lahore, Mukund Iron and Steel Works, Lahore and 
Bombay, Indian Hume Pipe Co , Bombay, Singh Engineering 
Works, Cawnpore, J K Industries, Cawnpore and the Mysore 
Iron and Steel Works, Bhadiavati 
One reason why the le-rolhng mills have set up foundries is to 
avoid competition with the big Indian steel concerns, \Wuch 
specialize m rolling rails, sections etc 

• In this way the total production of steel castings in India rose 
to about 6,000 tons m 1942, and was about 8,000 tons in 1943 
The ehmination of several bottlenecks, such as lack of 
skilled labour, coal and transport problems, moulding sand 
problems, and Isck of machining capacity, should permit the 
figiue ot 12,000 tons to be reached soon and even this j^ure 
would in no wav exhaast. Iho cap.icjU of India’s furnace instal- 
lalior s which a^e sufiicicnt i^ themselves to provide about 30,000 
tons ot castings per year 

Some of the foundries have specialized in the produrlior of 
ammunition The Kumardhubi Engineering \\orki, deserve 
special mention m this respect This firm earned out ^oino 
pioneering cffoits m the manufacture of trench moilar and 
aerial bomba With the help of lathes and other equipment 
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designed at its own works, trench mortar bombs were manu- 
factured on a mess production basis (at 35,000 bombs per mouth 
in 1943) This firm can take credit for the manufacture of aerial 
bombs also Subsequently these Imes of production were taken 
over by the Ordnance Factory at Muradnagar, and the steel 
foundry output of the Kumardhubi Works is being used for new 
and maintenance parts of wagons and locomotives, manganese 
sted qastmgs ^or cement works, castings for the co^ trade etc 

In war time theie was no priqe control to regulate the 

charges for steel castings, in consequence of which a number of 
foundries have been charging excessive prices for their products 
This may stand in the iway of *these foundries' expanding 
their future production later on Hence the need for a 

careful price pohcy 

4 WpuB AND WiRB Products 

Pre Waf The chief producer in this field before the World 
War II was the Indian Steel and Wire Products Ltd , Jamshedpur 
which began production on^ a small scale m 1028 At first 
imported wire rods were used for wire drawing Buf in 
1932 the Company installed its own Rod Mill for the 

manufacture of wire rods Since then the Company l^is 
been manu&eturing all its products firom raw materials 
obtained firom Tata^’m the form of billets Hntd the 

Outbreak of War, the Company was engaged in producing the 
following items for civilian needs — 

1 Rods below half an mch m diameter, 

2 Hard bright wire, 

Br Annealed wire, 

4 Galvahized wire, 

5< Wire nafis, 

6 Barbed Wife, 

7 Bolts, nuts and nveta 

Borne of these are not finished proc^ts, but (mly semi fimsheS 
artides hke rods for wires. Wire for nsi^eto The last two items 
were being made only m vOry small (piahtities The annual 
production of the above artideS Oonsumed approximatdy 50,000 
tons of billets 

m WW-time after the introduction of Ihe Iron and Sted Control, 
Steel and Wire Prodilets I^td concentrated 
on i3ie jaSintilleltiurAilf artistes for Defend purposes This meant 
ptodqcfilcin of im kinds Chdp^firins alsb entered the 

fiddyhaball^Qf theft' Wlire Smdl epncseniis The pr^ent ^Ibdiaa 

pfadu&tkm^dvqrs wn Xbpiwing a%des 

rdtPQg bdoW h^lf^indr in di^fnefAr np- 

' tiestdMlh ge&arB^s^ iisdl i!^ 
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(2) In addition to the varieties of wiies mentioned above 
pioducod before the war by the Indian Steel and Wiie Piodacla 
Ltd , the following varieties are now being mad^ in India — 

(i) Baibed wue, 

(ii) Telegraph and Telephone wue, 

(ill) Signal Wue, 

(iv) Bead wues (lor tyies), 

(v) High tensile wire, 

(vi) Spring steel wire, 

(vii) Strand wire 

These wires aie required for many uses, civil aiid militaiy 

(3) Wire nails, 1" to 10" in length (in all 85 combinations of 
lengths and gauges), including panel pins, gimp pins, slating nails, 
roofing nails, shoe nails, dowel nails etc , are also produced lu 
India These types of nails aie widely used lu the manuiacture 
of packing cases, m the shoe trade etc 

Some of the v/ires, e g the tclegiaph wires and baibed wiies, 
were originally considered to be beyond the scope of the Indian 
Steel and Wiie Products Ltd But soon aftei the outbreak ot 
wai, the Company toolc up these lines of pioduction and was 
successful in developing telegiaph wues to the required speci-^ 
ficfitions and the Government needs for this mateiial were fully 
met Similarly the production of barbedL wue which was neg- 
ligible before the war increased siiIFicientf^ to supply as much* 
as 500 to 600 tons a month foi Defence demands For this pui- 
poSe the Indian Steel and Wire Products Ltd , had to e^'ctend 
its plant by the purchase of 24 additional barb machines durmg^ 
the period Consequent on the expansion of manufacturing* 
facilities in the barbed wire and galvanizing depaitments, the 
company had to instal new machinery for the diawing^of 
wire, involving an outlay of sevei-al lakhs of rupees ^ 

The present production capacity of Indian Steel ani Wire 


Pioducts Ltd , IS as follows ‘ — 

In tons per month 

1 Bars and wire rods 

5,000 

2 Hard bright and annealed wire 

3,000 

3 Galvanized and telegraph wire 

600 

4 Barbed wire 

500 

6 Wire nails 

1,200 

6 Bolts, nuts and rivets 

75 


But the above capacity is not worked to the full owing to the* * 
reduced supply of billets The pre-war consumption, of 50>OOQ^t 
tons of billets annually was reduced to 48,000 tons whop the 
Control came into opeiation In February 1944^' alidt- 
ment was further reduced to 36,000 tons of billets The 
fall in demand for barbed wue led to the ctoMig down of 
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the barbed wue plant Foi wiie nails too the demand has 
fallen laigely and it is now fai below the production capacity 
of the Company 

OtJiei FioducGis (1) The National Screw and Wire Products 
Ltd , Calcutta, was started in 1943 Its factory is situated at 
Belui The details of its pioduction m 1944 is as follows — 

Pioducis manvSnciured Capacity 

{per mont}}) 

Wire 16 gauge and thicker annealed 

and hard blight untested 100-150 tons 

Nails V to 6" 70 tons 

(2) The Indian Hume Pipe Company has a wiie-diawing plant, 
the products of which are utilized in the manufactuie of Hume 
pipes 

Apart from these two, there aie some smaller firms 
engaged in the manufacture of wire and nails They are not 
properly orgamzed They have only second-hand machines, and 
hence are not very efficient and their cost of production is rather 
high Their names, products and pioduction capacity are given 
below — 


of Firm Froducia Approximate 

monthly^ 
capacity 
{in tons) 


I Calcutta Wire Nails Co , Wue, annealed and 

Ltd , Calcutta Haid bright 8 to 16g 140 

12 W Leslie and Co , Jaipur 2 to 12 g wire 98 

3 W Leslie & Co , Aligarh 2 to 12g 45 

4 Benares Steel Rolhng 10, 12 & 14g annealed 

Mjlls, Benare** Ca» tl and hard bright 7^ 

5 J-illooah Stool and Wire 10, 12 & 14 g annealed 

Co , Ltd , Lillooah and hard bright 39 

6, Bharatia Steel and Engi- 
neering Co , Ltd , Calcutta Do 12 

7 Wire Nail Ltd , Bombay 10, 12 & 14 g wire 78 

8 Hyderabad Wire Pro- 10, 12 & 14 g anneal- 

ducts Co , Hyderabad ed and hard bright ware 166 

9 Hindustan Wire Pro- Ware 14 g and thicker 50 

ducts Co , Benares 

10 Ghaliha Rolhng Mills Not known 

Wire Tollygunge 

II Padam Engineering Wire Nails 9 

Works, Bombay 

12, Wire Nail Mfg Co * Wire Nails to 4"" 26 

Bombay 

13 Indian Metal Products Wire Nails to 8"^ 36 

» Bombay 
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14 

Lusob Trading Co , 
Bombay 

Wire Nails 

Not known 

15 

Karfules Ltd , Bombay 

Do 

Not known 

16 

Bharat Wire Netting & 
Metal Products, Karachi 

Wire Nails i" to 1 

li 

17 

Wire Nails Ltd , 
Bombay 

Wire Nails 

4 

18 

National Insulated Nails 

Cable Co , of India Ltd , 

Calcutta 

(works at Mehgaon, CP) 

2a 


Kushiran Taiachand, 
Karachi 

Nails 

20 

20 

Small Industiies, Mana- 
puiam, Tnchmopoly 

Nails 

10 


In some areas, nail-making has been taken up on a cottage 
m<4u^try basis, five such units are working in a small town in 
Cochm State (Kunnankulam), one of these being an Industrial 
Institute foi Defectives ' 

The figures of Indian Production and Imports aie given below — 



Indian 

Pi oduchon 

Imports 


tons 

tons 

Telegraph and Miscellaneous 

1943 

15,100 

27,200 

1944 (Estimated) 

17,800 

16,000 

Wire Nails 

1943 

11,600 

11,200 

1944 (Estimated) 

14,000 

12,700 


Only those producei s whose capacity was utilized to meet 
Government and licensed demands were to get assistance in the 
foim of the supply of raw materials, transport facilities etc 

P) aspects In the matter of quality, the products of Indian 
Steel and Wire Products Ltd , can claim to be on a par with the 
imports The other producers except the National Screw and 
Wire Products and the Indian Hume Pipe Co are small concerns 
In future, uniestricted imports from foreign countries, especially 
irom America, which hes made vast provision for additional 
industrial equipment, may hit internal production The ques- 
tion of counteracting this calls for a caieful examination of the 
problem 

Again, if all these firms are to continue in the field, there is 
also the dangei of over-pioduction This may affect the position 
of even the mam producers Hence the necessity for some form 
of rationalization in the industry Extension and consolidation 
of the industry and tlie manufacture of new wire products would 
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requiie plant and technical experts fiom abioad and Go\eir*mert 
help would be 'necessary foi this The gieatest problem since 
the war is the t supply of raw mateiial, chieP> steel The 
agreement between Tatas and the Indian Steel and Wiie Pio- 
ducts Ltd , expued m 1941 

5 Pipes and Tubes 

UnAei this 'heading, three items have to be dealt with uamel-y 
(1) hume pipes, (2) cast iron pipes and (3) sieel tubes 

(1) Hume pipes Hume Pipes are leuifoiced cement concrete 
pipes ceiitrilugally spun by the Hume pioceso They aie of two 
kinds, ‘piessure’ and ‘non-pressuie’ High piessure hume steel 
pipes in diameters up to 48" are required foi watei supply Such 
pipes are manufactured in shells fiom plates 1" to I" thick 
and outcoated with conciete or hessian and bitumen Hume 
pipes are also used for culverts, irrigation and drainage, and fpi 
yundry uses such as uiinals, latrines, septic tanks, dust bins, 
water storage tanks, etc The raw materials required for the 
manufacture of hume pipes are cement, steel plates and rods 
Owing to shortage of steel, cast iron and other substitutes have 
been used 

The Indian Hume Pipe Co , is the chief, and till recently the 
only company engaged in the production of hume pipes 
Starting production in 1928, it soon expanded its business, and 
by 1941 it came to own 35 factories scatteied all over India 
War brought a great demand foi hume pipes, and in the fkst 
yeai the Supply Department oideied 300 miles of 8" hume 
steel pipes This necessitated the installation of new" 
plant, and the production capacity reached the figure of i mile 
length per day 

With the object of making the plant self-sufficient, the Com- 
pany has put up an electric steel furnace and a rolling miU to 
produce Wire and rods They have got a well-equipped work- 
shop, and almost all the machinery required in the pipe factory 
'is manufactured by the firm in their workshops at Bombay 
and Jamshedpur Hume pipes for the Karachi Water Supply 
Scheme were made by this Company 
The expansion of the work of the Indian Hume Pipe Co can 
be seen from the great increase in the annual turnovei of the firm^ 
as given below 

Rs 

1926-27 67,503 

1^38-39 33,94,242 

1942-43 68,00,000 

The above table shows that the volume of business of ^ha, 
<so|n:pany has doubled m the war years. 
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One new fiim — the Gujrat Samtaiy Engnicermg Company, 
Ahmedabad — is also engaged m the production *of hume pipes, 
but its capacity is veiy limited 

111 futuie there may be gi eater demand foi hume 
pipes, and if steel and cement are available in adequate quanti- 
ties, the pioduction capacity of the Indian Hume Pipe Co , alone 
may be able to meet the whole demand 

(2) Cast If on Pipes Like hume pipes, cast ii on ^ipes aif also 
of ‘piessuie^ and hion-pressnie’ kinds Piessure pipes 
aie used foi watei diainage and sewage lines, and the non- 
pressure pipes aie used as ram watei conveyances and also foi 
soil and samtaiy seivice The durability of cast non pipes is 
v/ell known , it is claimed that they are impervious to coriosioii 
and lust 

Pioduction of the non-piessuie type is earned on by many firms 
all ovei India But in the case of piessuie pipes and fittmgs 
production IS chiefly confined to thiee firms They aie 

(1) The Indian lion and Steel Company, Kulti, 

(2) The Mysore lion and Steel Company, Bhadravati, 

(3) The Tatanagai Foundiy Ltd , Tatanagar 

Befoie the war, the total production capacity of the firms was 
abjut 13,500 tons a year In war-time cast non pressuie-pipes 
were required in laige numbers for the new water supply schemes 
which had to be undertaken as war emergency measures, and as 
substitute for steel pipes and othei pressure pipes, which used 
to be imported from abroad Cast non pipes had also to be sent 
to the Middle East As a lesult, the pioduction increased, tne 
annual output exceeding 40,000 tons, i e more than thiee times 
the pre-war figures Even then the supply was insufficient, and 
to ease the situation the Indian Iron and Steel Company decided 
to instal a ‘spun pipe' plant, with an annual capacity of about 
25,000 tons With Government's help arrangements were made for 
the import of the necessary plant and machmeiy To increase the 
supply, it was also proposed that the various small firms be asked 
to produce cast iron pipes on a cottage industry basis But this 
would have been costly, hot to speak of the difficulty of transpor- 
ting the law materials and coal to the scattered producers 
However, the supply position improved in 1944 with the ceasing 
of demands from the Middle East and the arrival of steel pipes 
and fittings &om USA under the Lease-Lend ariangements 
Chief among the many small firms who manufacture cast iron 
pipes of pressuie and non-pressure t 3 rpes, aie (1) Poit Engi- 
neering, (2) Sayan Iron Works and (3) Mukand Iron and Steel 
Works (Bombay) These firms manufacture small quantities 
for supply to private mdentors, 

(3) Steel Tubes Steel tubes are used for house water con- 
nections and for the conduct of gas and steam and other liquids 
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and gases They are essential for tube wells, which aie cominoir 
throughout India They are also used foi light constructional 
purposes ^ 

Steel tubes weie made m India before the war by the Indian 
Tube Company, Ltd , Calcutta, but their pxoduction came to 
only about 3,000 tons as against a total consumption of about 
30,000 tons Their factory is situated at Shalimar near Calcutta 
Steely strip for the industry came from abroad Latei the Company 
entered into an agreement with the Tata Iron and Steel Works 
and Stewart Lloyds whereby Tatas were to produce the necessaiy 
steel and a new and larger Tube Works was to be set up at Jam- 
shedpur, which would be capable of supplying about twice the 
pre-war Indian demand Arrangements were completed in 
1939 for the new tube works, but the Government decided that 
Tatas should not take up the new project immediately 

Shortly after the war started, the Indian Tube Company had 
to close their plant, but it was xe-opened m 1940, at Government's 
^request. The factory was again closed down owing to the 
USA authorities preferring to supply finished tubes 
rather than strip against Lease-Lend arrangements All these 
tubes were taken up by the Engineer-in-Chiet and G H Q 
The new plant at Jamshedpui when it begins production may be 
able to compete successfully with imports at fair prices 



CHAPTER IV 


Non-Feiious Metal ludustiies Geneial 

Introduction 

The principal non-Ierious metals aie copper, aluminium^ 
tin, zinc, lead, magnesium and nickel, each of these metals 
serves in *turn as base for a number ot alloys Coppei 
owes its great importance to the property it possesses of 
being a very good conductor of electricity It is thus, in the 
first place, the raw mateiial of the electrical industry, which is 
by far the largest consume! of this metal For electrical 
purposes copper has to be extiemely puie Another valuable 
property of copper is its high lesistance to corrosion Owing 
to this, copper is widely used for water piping Coppei is also 
suitable for outside work in building, thus, copper sheet is used 
for roofing, gutters etc The combination of the properties of 
resistance to corrosion and high thermal conductivity renders 
thb metal specially suited foi equipment of the chemical 
industry The ductility and tensility of copper make it a very 
valuable matenal for many parts of machinery 

Tin affords a sharp contrast with copper, it is a soft and malle- 
able metal with insufficient strength for ordinary manufacturing 
purposes The particular attiibutes which make tin a matenal 
of such immense importance are its brilliant lustre, that is hardly 
affected by atmosphere, and its pionounced acid-iesisting pro- 
perties Because of these qualities tin is an ideal medium foi 
use as a coating on other metals, for the purpose of improving 
their appearance or protecting them against corrosioij Mild 
steel sheet coated with tin is known as tinplate, it is a most 
useful matenal which combines the good mechamcal properties 
of steel with the special qualities of tin Tinplate is used m 
enormous quantities for the manufacture of cans for the canning 
mdustry The softness and ductility of tin render it suitable 
for roUmg into very thin sheets, known as tin foil, this material 
is used for wrapping foodstuffs and sweetmeats, for electrical 
condensers etc 

Zinc (spelter), like tin, is used as coating on non and steel for 
protective purposes The coating imparted to the steel sheet 
by galvanizing is characterized by its hardness and its relatively 
high resistance to abrasion Galvanized sheet, either flat oi 
corrugated, is used for roofing and siding of buildmgs, flat sheet 
13 further utilized for water tanks etc Two other important 
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classes of pioducls tieated by galvanizing are pipes and wiie, 
galvanized \vu€;,js employed foi fencing Zinc is also lolled into 
sheet sliip and plalo In building consauction, zinc sheet la 
used externally foi icof coveiing and is suitable tor piotecting 
window sills and foi copings In the electiical iiiaustiy, lolled 
zmc IS utilized in the manufacture of diy batteiies and in the 
punting tiade foi engiaving, addiessing and lithogiaph^c plates 
The ship-building mdusUy is anothei laige consumei of lolled 
zmc '' Zinc cf^ide is a zmc compound which is used as a base 
foi paiat 

Lead is anothei metal that is applied to mnny purposes in 
building constiuctiOHj owing to its durability It has also acid- 
xesisting piopeities that make it valuable in chemical industries 
In budding construction, lead is used externally in sheet form 
foi piotectmg exposed suifaces of cornices, chimneys, offsets, 
parapets etc Lead is also used for water supply pipes In 
chemical industiies it is used for vats etc , to hold sulpnuric acid 
In the electrical mdustnes, it serves for sheathing cables as well 
as foi the manufactme of plates for accumulators A special 
use ol lead is as piotection against X-iavs ni the medical field 
and in engineering «?hops Red lead and white lead are two 
important lead compounds used as bases for paint 

Magnesium is lighter than aluminium Pure magnesium ij a 
relatively soft metal which is not sufficiently strong in that state 
for engineering purposes In view of this it has to be alloyed 
with other elements in ordei to fit it for industrial use 

Nickel possesses hardness and strength and is highly resistant 
i:o an and water, as well as to aqueous solutions of certain acids 
and alkalis Its resistance to coirosion makes it a very valuable 
material foi the chemical industries Nickel plating is resorted 
to for decoiative purposes 

India is highly deficient in regard to the essential non-ferrous 
metals India's coppei supplies are meagie and her present 
•supply, of about 6,000 tons per annum is hardly a tenth of her 
requirements Even this is not refined electrolytically and 
therefore is not suitable foi many important purposes We 
have ample supplies of bauxite foi making aluminium, but 
production has only just started We have no tm and our local 
supplies of antimony, lead and zinc aie even more meagre India is 
therefore almost entnely dependent on imports for her needs and 
for the rest must count on the lecovery of scrap 

At the outbreak of ihe War, ihQ Government y^as therefore 
faced with a seiious position The first concern was to econo- 
mize m the use of eveiy non-ferrous J|tefal available and stringent 
control was called for The control had' to be in co-ordination 
With the similar controls set up by the Allied Nations. Taking 
the United Nations as a whole, the supply of non-ferrou$ metals 
isras foiind to inadequate and therefore the U K and U S.A 
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nad to take diastic steps foi economizing m their use and for 
aecuiing the greatest possible lecovery fiom sciap Then use was 
prohibited except wheie no easier substitute* was available 
India, dependent on imports fiom Allied Nation§ for a good part 
of its non-feiious metals, had to accept the same tests ot essenti- 
ality The paucity ol available shipping space also made this 
policy imperative 

Thanks to the Combined Raw Mateiials Boaid set up by the 
United Nations and the caieful study earned out by that Board 
ill regal d to the statistical position of each o± the ciitical law 
mateiials, it was possible to allocate the available supply foi 
essential needs It is thus that the copper supplies fiom the Belgian 
Congo came to India and the tm pui chased by U S A from China 
was shipped to India to meet our needs heie It may be pointed 
out heie that India’s imports were obtained through the Non- 
Feirous Metals Control established in the U K All this involved 
thej^etting up of contiol analogous to that set up in the 

Theie were, however, special difficulties to be oveicome to 
make the control effective TLo Metal business befoie the wai 
tiid not pass thiough well-defined channels and consumption 
e\.cept by Government Departments was relatively small There 
IS therefore a complete absence of a statistical backgiound on 
wnich to work Furthei, there was no highly organised scrap 
utilisation trade, no scientific sorting, no laboratory control and 
no standard specifications Most scrap found its way to the 
bazaai where it was mixed up with othei scrap and lost all 
*daim to pedigiee In war time efforts weie made by the 
Disposals Branch (Supply Department) to use in the most 
-economic way all the scrap coming under Government, Railway 
and Or dnanc e Factoi les 

Production ol Non feirous metals 

The stress of war demand gave a fillip to the production of 
non-ferrous metals and this had a notable influence on the mining 
ol ore and on the refining of scrap Great impetus was also 
given to the manufactuie of the vaiious alloys required lor con- 
\ eision into sheets, pipes, tubes etc lequired in electrical, auto- 
mcmile, aircraft construction, ship-building and other industries 
As in the case ot the iron and steel industry, the production 
oi the metal may be primary or secondary Primary production 
•Of non^fenous metal is fiom ore, while the refining of scrap 
may be considered secondary production 

Primary Production 

India the smelting of copper oie has beeff carried on 
at the works of the Indian Copper Corporation at Ghatsila Then? 
product, however, is inferior to the product of the larger refineries 
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in Africa and U S A as they have no electiolytic refining plant 
They produce what is termed fiie-iefined coppei The presence 
of a small percentage of nickel makes this unsuitable for wire- 
drawing and electrical industries Thus India is required to 
import all hei electiolytic copper The cost oi smelting and 
refining in India is higher and theiefore oui copper cannot com- 
pete with the cheaper impoits from Northern Rhodesia and the 
USA The Indian Coppei Corpoiation, howevei, manufactuie 
brass sheets rand are able to hold then own against imports, be- 
cause they are able to pioduce brass sheets from their own 
copper 

The Panel on Non-Fen ous Metals have lecommended that 
incieased capacity should be attained by piospectmg copper 
deposits m the Sikkim and Jaipur States and impoiting copper 
concentiates from Burma 

The Panel have also suggested the installation oi thiee plants, 
one each near Bombay and Madras and one m the U P , for 
the manufacture of brass and copper sheets and strips 
2 Antimony Small deposits of antimony exist at Chitral and 
Lahaul (Spiti) but these weie not worked for want of 
transport facilities With the outbreak of war the price 
oi the metal rose and this encouraged the working of 
the mine The ore has been brought fiom Chitial by 
a Bombay fiim, the Stai Metal Refinery, which has*” a 
smelter producing about 220 tons of antimony a yeai The 
company has been sustained by the high prices ruling in the 
market (about Rs 200—300 pei cwt) As the mine is inacces- 
sible, the ore has to be carried ovei the mountain pass by mule 
or man, and therefoie the cost of the ore on ariiving at the smelter 
IS extremely high, nor are the methods of extraction very efficientr 
It IS therefore doubtful if this industry will be able to survive 
the competition from the cheap imports from China and the U K 
in the future Better tiansport facilities for bringing the ore 
from Chitral and the modernization of the pxoduction proces*^ 
may cut down costs, but it is doubtful if the deposits in Chitral 
are large enough to justify the opening of communications and 
laying down of a plant at a high cost Antimony is used chiefly 
jn the preparation of white metal and printing alloys About 
70 tons per year is used by the Ordnance Factories Most of the 
printing metal m use in India is revived old metal, because 
Whi^ther for printing or ior anti-friction purposes the metal can 
be used over and over agam, with small quantities of virgin metal 
added to *rev^ve^ or in other words make up for the oxidization 
losses which occur duru3g |:he smelting process Therefore, the 
use of virgin antimony is small Antimony sulphide is used in 
the match indusiiy and antimony oxide finds some use as a paint 
pigment. 

Z Xead Although lead was not in as short supply as the 
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other metal developments in the Far East necessitated the 
tightening up of the control Further, the consumption of lead 
increased owing to its use as a substitute for aluminium in the 
lining of the chests Impoits of lead which came to only 11,500 
tons in 1939-40 rose to 21,000 tons in 1942-43 
Lately, a small lead smeltei has been ‘blown-m’, in Bihar, 
by the Eastern Smelting Co , Calcutta The paucity of ore sup- 
plies IS a serious problem facmg the Company Lead deposits aie 
to be founji in various parts of India and the Geological Survey oi 
India has developed one or two deposits but it is generally held 
that no economically woikable lead deposits have so tar been 
discovered ^n India The lead-zinc deposits of Zawar in Mewai 
State (Rajputana) are under investigation There are also 
deposits in Jaipur State and in Bihar which may repay develop- 
ment With the resumption of mining operations in Burma 
coupled with the large Australian production, the position of 
the lead-smelting industry in India is likely to be uncertain At 
any rate it is felt that a small smelter like the present may find 
it difficult to compete successfully Whether any largei ventuie 
IS worthwhile has also to be investigated 

The Panel have recommended that a metallurgical centie 
should be started in Ra 3 putana where deposits of zinc and coppet 
are also known to exist 

4 * Ttn Tm is essential for the manufacture of antifriction metals 
and solders It is also needed foi the tinning of vessels for dome- 
stic use and for the manufacture of tinfoil for wrapping eatables 
It IS also used for the condenser manufacture m the electrical 
industry No economically workable deposits of tm have so 
far been discovered in India and this country had been drawing 
its supplies from Malaya and Burma With the loss of those 
two countnes the supply positron became serious and tm was 
then included m the Non-Ferrous Control Order To ease the 
situation, the available tin was strictly rationed during 1942 
Before Japan entered the War, Indian consumption game to 
about 2,500 tons per annum By strict control Indians consump- 
tion was reduced to 1,000 tons in 1943 Tin smelting was at- 
tempted in a small way by the H G Refinery, Konnagar It 
was put into operation for smeltmg Burma ore but after Japan's 
entry into the war it dealt only with residues of Indian 
origin This is not, however, likely to develop as a post-war 
proposition especially as there is no mdigenous ore and com- 
eptition will be serious when Malayan smelters resume 
production 

5 Zinc Deposits of zmc are confined to Zawar (Rajputana) 
and Kashmir, though systematic surveys have not yet been 
earned out The Pane recommended that these deposits 
should be investigated and that Government should take 
steps to start smelters in these places 
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6 Mcig^icsiiim Laige deposits ol magnesium caibo^ates exist at 
Salem, Madias and Mysoie The Panel attach gicat impoitauco 
to staiting a magnebiuni nidiistry in India in view of liei shoitage 
of othei non-teiious metals li private enterprise iss hv, Govein- 
nient should take up pioduction A secondary magne=5UUTi industry 
can be developed in India immediately by recoveiing magnesium 
xn distillation fiom aircraft scrap 

In count! les where theie is a paucity of virgin metnl eveiy 
effoti> has to »be made to lefine the scrap India has not given 
snfficielit attention to tins important problem and sciap avail- 
able in the countiy bcfoie the war was shipped to Japan, Gei- 
many and othei countries at nominal prices to be leirpported in a 
rehned condition at high prices In India, the recoveiy of the yellow 
metal is an old mdustiy but very little had been done in the field 
of white metal lecoveiy Lately seveial firms have started white 
metal refining, side by side with yellow metal refining Indian 
Standard Metal Woiks, Bombay, is one of them They lefine 
non-feirous scrap of all lands and with it make gun metal ingots, 
phosphor-bronze ingots, white metal etc Post-wai competition 
may be fierce, but the industry as a whole should be able 
to stand on its cwn feet, provided an adequate quantity of 
law materials can be obtained If only this country would 
become scrap conscious and conserve the scrap which hitneito 
was shipped oiil oi thrown aw«?y, a prosperous lefinuig industry 
can be built up 


Non-Ferrous Metal Manufactupd 

During the wai India made great strides in the pioduction 
a,nd processing of non-ferious metal alloys and could have made 
3tiU greater progress had it been possible to impoit modem plant 
with trained personnel The greatest development has been in 
the pioduction of wire, strip and lod, a field which had haidly 
been touched before Woild War II During the fiist three years 
of the war, demands for processed metals were very heavy and 
firms were encouraged to expand and take on this new type of 
woik Many concerns came forward at* a very cutical period 
and laid down plant and equipment — such plant and equipment 
as could be made in India — and rendered valuable service* Only 
the salient features of this development will be considered 
below 

(t) Brass and Copper Wve Brass and electrolytic copper 
wires have innumerable uses m electrical engineering 

Ordinary brass and cbpper wire is also used in jari manufac- 
tuie (for ornamental clotbing)» in making rivets, copper tacks 
(for boat building), se^’e^v Wire and nails (footwear industry)* 
and also fox. packing, bindmg and mtiny other pu^po-^e^ Large 
quantities of wire axe beirg made lor these purpo5i<s A certain 
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quantity of phosphoi -bronze wire is also being made But onlj^ 
wire of small coils ot about 7 pounds in weight has been &o fai 
produced whereas imported wiie may be in coiis of up to 100 
pounds in weight The advantage of heavy coils is obvious 
when tfie wire is to be consumed in automatic machines Gene- 
lally speaking Indian biass and copper wires come up to a reason- 
able standard though lacking perfection in accuiacy of gauge 
and tempei It is hoped, howevei, that the quality, will mipiove 
still further in course of time 

The piincipal produccis of biass and coppei wnes m wai- 
time were the following — 

The Kamani Metal Refinery and Metal Industi es, 
Jaipur, 

The India Rolling Mills Ltd , Calcutta, 

The Jayant Metal Manufacturing Co , Ltd , Bombay, 
The Bharat Cable and Rubber Woiks, Delhi, 

The National Chrome Plating Co , Aligaih, 

The Indian Implements Manufacturing Co , Aligaih, 
The National Screw and Wue Products Ltd , Calcutta^ 
The Suiat Jan Indus tiy, Surat 

The price of the wire produced in India during war was much 
highei than that ot imported wire, but to a large extent this is due 
to the high price of the metal used to make the wne The use of 
impoited modern continuous wire-diawing eqmpmont is neces- 
sary to bring down the cost of production Diamond wae- 
didwuig dyes to cover the smaller gauges may also be useful 
Wire drawers must realize that the tool room is the heart of their 
plant, and should be equipped accordingly Annealing equip- 
ment will have to be given more attention in future, electric 
muffle furnaces will no doubt find their place m the industry, 
but unproved designs of coke, coal, gas or oil fired furnaces will 
probably follow as an added improvement, but should not cause 
any more concern to the industry in the immediate pbst-war 
period 

(2) Sheet and Strip (brass and coppei) The Indian Copper 
Corporation Ltd , Ghatsila, are the largest producers of hot-rolled 
sheets in India* These sheets are of as good a quality as impor- 
ted sheets, and they are even cheaper It is not considered that 
the Corporation stands m need of any assistance 
But the scope of its production is very limited, it 
only rolls sheets down to approximately 21 SWG Before the 
war sheets finer than this gauge were imported as there was no 
reliable cold-rolhng capacity available 

When war broke out and the importation of limngs for tea 
chests from U K. was found difficult, the Venesta Lead Mills 
Ltd , Kamnrhatti, started pioduction of tea-lead for the lining^ 
ot tea chests fhis wab possible because of the availability of 
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raw material in the form of Burma lead But with the loss of 
Burma, the supply of raw materials stopped and the firm had to 
give up production of this item This, however, enabled them 
to place at the disposal of the Government two of their precision 
mills, and this has solved in part India’s shortage of ilne gauge of 
close tolerance rolling capacity With the help of their first 
class equipment, including Nickel Chrome Steel Rolls ynth a 
modern grmt^ng lathe, they have done admirable work in cold- 
rolling brass and copper sheets to gauges as low as 30 SWG This 
IS the only ficrm capable of carrying out precision cold rolling, but 
this capacity will probably be lost after the war if the firm reverts 
to their normal industry of pi*oducing tea-lead although competi- 
tion from the aluminium industry may affect them 

Yellow metal sheets are consumed in large quantities in India 
for the manufacture of utensils Brass sheets are also used for 
stoves, sterilizers, etc Therefore there is a large demand for 
brass sheets and this has to be met The following firms have 
been carrying out some cold rolling in the thmner gauges but 
owing to lack of equipment they have not been able to produce 
sheets in fine tolerances — 

(a) The Kamam Metal Refinery and Metal Industnes, 
Jaipur, 

(h) The India Rolling Mills Ltd , Calcutta, 

((0 Lalubai Amichand, Bombay 

In the circumstances mentioned above, it is generally held 
that one or more of these firms should be allowed to import a 
rolling miU with steel rolls together with a roll grmder, in order 
'that supphes of cold rolled stnp may be available in India in 
increasing quantities 

(3) Rods fmd Bars Qyrass and copper) During the war India 
became almost self-supporting in her requirements of round 
brass rods and bars, which had been produced by hot rolling 
billets, In sizes ranging between and S'' in diameter It 
was thought that these brass bars would not be accepted bv con- 
sumers after the war, as they have a relatively poor surface, 
the physical properties also are not exceptionally good As 
regards the war penod, such hot rolled brass bars did the 
job, which IB the mam thing, but it is a great disadvantage that 
the pmchuiing properties are not too good Consumers now 
insist esttruded specification bars and rods, and there- 
fore to ^]ceep this hidustry going the importation of an 
trusiw press, colnplejie with nuxUiar;^ equipment, jnixy have to 
ba allowed Several firms / cnma forw^ in the ym yeam 
requeeting permission tp import an extrosimx press« but as 
a war-time meaaiure this could not be ellowsd, eapecislly as the 
brass w^e ;beet^ eSL ^0 foUdwmg 

Shpphedthe bulk of hot'^roQed bar 
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The Steel and General Mills Co , Ltd , Moghalpum, 
The Kamani Metal Refineiy and Metal Industries 
Ltd , Jaipui 

Brass and copper bars below V in diameter have been produced 
by cold drawing at the following mam firms — 

The India Rolling Mills Ltd , Calcutta, 

The Lillooah Steel and Wire Co , Ltd , Bombay, 

The Jayant Metal Manufacturing Co , Ltd , Bombay 

The prices which have been paid for hot-rolled bar have been 
reasonable as Government has supplied the billets and paid the 
firms for conversion only On the other hand the prices paid 
lor cold drawn bar have been high, and would not stand a chance 
against the prices of impoited bar in future However, if 
a modern extiusion press is laid down at one of these firms there 
js no reason why the price should not be as cheap as that of 
imported bai It is not consideied that the demand for brass 
and copper bar would merit the importation of more than one 
extrusion press India has only been able to produce hexagon, 
square and rectangular sections with difficulty and at great 
expense, but with an extrusion press could easily compete with 
imports 

(4) Lead Pipes Lead pipes are mainly used for house- 
hold water fittings and for the construction of chemical 
plants 

Lead pipes were formerly being impoited, in 1940-41 imports 
amounted to 11,700 tons The imports, however, gradually dimin- 
ished when local production increased and in 1942-43 imports 
came to only 3,000 tons Lead pipes are now being manufactur- 
ed in India by D Waldie & Co , Ltd , Calcutta, in sizes langing 
from 3/8" to 6" mteinal diameter This firm was able to meet the 
Indian demands in full on a war-time basis, because of the re- 
stiictions in the use of the materials When these restrictions 
aie removed, its production capacity may probably be ‘found 
insufficient for India's total requirements 

(5) Lead Sheet This *is used chiefly in building construction 
and in the chemical and tea industiies India has so far been 
producing only lead sheets upto 3" wide But the usual demand 
is for greater widths up to 8'. Therefore if this mdustry is to 
serve Indian requirements a mill will have to be set up for pro- 
ducing sheets of larger width The principal firms now produc- 
ing lead sheets were — 

The India Rolling Mills, Ltd , Calcutta, 

The Venesta Ltd , Kamaihatti, 

M Gulamali Abdi^ Hussain & Co , Bombay , 

(jS) Bearing MetaU^ Gun Metals^ Phosphor-hronee ^tc India 
produced large quantities of these meteds m ingot form during the 
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wai, and has now reached faiily high standard ofpioduction 
It was considered that the markets could be maintained alter 
the war with little additional assistance to the manulactunng 
fums War-time prices were high compared with impoits, but 
this was largely due to the high prices which the films had to pay 
tor the basic metals, which may not be the case alter the wai 
The chief producers of these metals aie the folio wnig — 

The Indian Smelting & Refining Co , Ltd , Bombay , 
The Indian Standard Metal Co , Ltd , Bombay, 

The Binani Metal Works Ltd , Calcutta, 

Messrs Gerhard Gabiiel, Bombay, 

The Bengal Ingot Co , Ltd , Calcutta, 

The Kamam Metal Refineiy & IMetal Industiies, 
Jaipur, 

The Eyie Smelting Co , Calcutta 

(7) Tubes (Jbtass and copper) Up to date httle progress 
has been made m India in the manufacture of seamless tubes 
A few concerns are now making feeble efforts to produce tubes by 
ciude methods, but it is not proposed to discuss the production 
of such firms here Messrs Madhoram Moolchand, Kaiachi, 
have been pioneers in producing copper tubes in certain sizes 
by rolling over a mandrel, but their price is very high 
and their capacity is limited with their present methods ol pio- 
duction, so that they may not be able to compete with impoited 
tubes after the war Full details and di a wings of a scheme to 
produce solid drawn tubes by the cored shell method have been 
circulated to the following interested concerns — 

The Indian Standard Metal Go , Ltd , Bombay, 

The Kamam Metal Refinery and Metal Industries, 
Jaipur, 

Madhoram Moolchand, Karachi, 

The National Rolling Works Ltd , Calcutta, 

The Binani Metal Works, Calcutta 

None of these firms have gone very far with the scheme, al- 
though most of the plant could be produced in India, It 13 
thought tliat the Indian Standard Metal Co , Ltd , axe likely to 
be the first to go ahead with manufactiue by this method, and 
they are endeavourmg to import a heavy breaking down bench 
from the United Kingdom With the nece*5sarv initiative ttere 
2S no need why any of these firms could roL go ahead 
manufacture There is an idea that Lubes can o?' ^ be pu^duced 
satisfactorily by the ' extrusion metiiod, and tncipioic frcv^'-jl 
ferns are keen to import an extrusion press lor this purpose 
This has been urged as a ^post-war measure, but it is not 
' considered essential, as even today large tonnages of brass and 
copter tubes are produced in the United Krngdom and the U.S A*. 
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by the cored shell method An extiusion press would involve a very 
big capital outlay, and extiuded tubes invariably Jhave to receive 
a sizing opeiation on a drawbench after extruding It is therefore 
consideied that eveiy encouragement should be given to firms to 
pioduce tubes by the cored shell method 

(8) Plumbago CiuctbJes These are requued for melting 
yellow metals and aie especially needed in mints Duiing the 
wai the manufactiue of plumbago crucibles tor metal melting 
made great strides in India The principal films eng’aged 
on crucible manufacture are given below — 

The Himalaya Potteiies Ltd , Balawah, E I R , 

The Patna State Giaphite Co , Ltd , Titilagaih, 
• B N Rly , 

Jhaveii & Co , Ltd , Calcutta, 

The Indian Crucible Works, Rajahmundry, 

AUadin Viijee Nathani &Co , Ltd , Darukhana, Bombay 

So fai only the smaller sizes of crucibles have been manu- 
factured Results up to date have not been comparable with 
jmpoited brands ot ciucibles, as the firms have been using Indian 
giaphite, which is of a varied composition and structure Cruci- 
ble mixtures require flake rather than powder, and the caibon 
content of Indian graphite is tar below the desiied figure of 
90 to 93 per cent Ceylon graphite is suitable for this purpose 
haying 93 per cent carbon content and a flake structure Provided 
that facilities can be given to these manufactuiers to continue to 
import Ceylon graphite there is no reason why this industry 
should not flourish* 

(9) Ele€troplah7tg The electro-deposition of metals made 
good progress during the war paiticularly of coppei, nickel, tin, 
cadmium, chromium and zinc Hard chrome plating of steel 
components was introduced and has been most successluL 
Anodizing of aluminium and its alloys is being undertaken both 
as a decorative measure and as a means of coirosion prevention 
India is now in a position to produce some of the ingredients 
which are necessary to carry out these operations such as copper 
salts, chromic acid, tin anodes, copper anodes, antimonial lead 
anodes etc Given facilities to import the ingredients in future 
which cannot be pioduced in India, there is no reason why this 
jndus^'i y should not continue The mam suppliers of ingredients 
in ihe Xi'iiUd Kingdom, such as W, Canning & Co » Ltd , Birm- 
ingham, frequently send out one of then technical representatives 
m peace time to assist electroplateis, and this should again be 
encouraged in future, 


Prospects 

Many sections of the industiy owe their oiigm to the war-time 
restiiction on imports When these restrictions are removed* 
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the new industries will find it haid to stand toieign comi^etition 
Theiefoie it is .necessaiy to make -vaiious decisions in regaid to 
the futuie of tljese industiies The Panel have lecominended 
tl "’L viigiii metals, of which there is scarcity m Ind a, should be 
iin^>oited duty fiee, but the duty on semi-maniifactines should be 
h^gh while, in the case of metals with an expoituble suiplus, ex- 
ports should be restiicted oi peimitted only as seru-manufactuies 
and not as oie 

In ’the casS of the production of virgin metals, jf suliicient 
private capital is not forthcoming, Government should undei- 
take pioduction It may also be advisable to give bounties and 
subsidies to pioduceis of virgin metals Theze is an uigent 
I eed for joint action among industries foi seeming common 
interests and lor improving the technique of pioduction 

There are, for instance, functioning in the United Kingdom 
powerful bodies such as the Cold Rolled Brass and Coppei Stiip 
Association, the Brass Wire Association etc Not only do these 
associations safeguard the industry as a whole but also fix selling 
prices, which are honoured by all firms who are members of the 
Association In India theie are no similar bodies, but there is 
an even greater need here foi such associations In future, fiims 
must not think in terms of big profits if they want to hold 
the Indian markets and a competitive selling pi ice, fixed by an 
association, will have to be the practice 

There are also m the U K technical bodies sponsoied by the 
trade, who publish technical literature and assist manufactuimg 
films in their metallurgical problems Two such associations 
are the Copper Development Association a^id the Zinc Develop- 
inpnt Association, but there are many otheis It would be desir- 
able to have similar bodies functioning in India, to tackle India's 
peculiar metallurgical problems, metal melting undei monsoon 
conditions, processing by not too modern methods etc 

Another grave deficiency in India has been the lack of trained 
metalhirgxcal personnel The university courses in technology 
must keep m close touch with industries A research body in 
India, on the lines of the British Non-Ferrous Metal Research 
Association, would be a great advantage The Panel have re- 
commended that a Technological Institute and a National 
Metallurgical Laboratory should be established for tiammg and 
le&caich in meialluigical subjecis 

All the nirla' n'od'^ce*s K vC not the facilities at their own 
works to carry out the physical and chemical tests demanded by 
certaui specifications, nor need they have if they follow a prac- 
tice which is common in the United Kingdom about twenty 
firms thno gi't togcihei and loim a guild, such as the Midland 
Laboratoiv Guild, Birminglieni, and lay down a complete labora- 
toij \viLh a test house A competent metallurgist is put in charge 
ot the Guild, and all Lbc tests are carried out at aett^ 
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cost Such a scheme would be a great advantage to manufac- 
tuiers in India • 

The Non-Ferrous Industiy in India is in ii% infancy and th^s 
country has a long way to go to compece with the outside woild 
If active steps aie taken not only will India supply hei ow i 
expanding markets but may also captuie a poition of the markers 
m the neighbouring countries 

Lastly, emphasis must be laid on the gieat mipoifcance ol the 
non-feiioiis metal industries, owing to (a) then being esbentiai 
iiigiedients of all kinds of armaments and munitions and (b> 
then basic charactei, i e dependence of important key industiiea 
like engineering, lailways, electricity, etc Especially it planned 
industrialization is to be carried out, special caie has to be given 
to non-ferrous mdustiies 

Consumption and Production op Certain Non-Fdprous 
Metals in 1940 


COPPER (1940) 


Country 

Consimipfion in 
metnc tom 

Output in tons of 
2000 lbs 

United States 

950,000 

1,079,000 

Rhodesia 

24,000 

255,000 

Japan 

235,000 

125,000 

Russia 

185,000 

125,000 

Belgian Congo 

20,000 

125,000 

Greater Germany 

380,000 

50.000 

Austialia 

20,000 

25,000 

United Kingdom 

380,000 

5,000 

Spam 

12,000 

4,000 

Other Euiope 

40,000 

51,000 

Total 

. . 2,246,000 

1,8^7,000 

United States 

ZINC 

635,000 

570,000 

Germany 

320,000 

225,000 

United Kmgdpm 

285,000 

60,000 

Japan 

100,000 

60,000 

Russia 

90,000 

85,000 

France 

55,000 

35,000 

Belgium 

45,000 

65,000 

Italy 

40,000 

40,000 

Canada 

25,000 

180,000 

Poland 

40,000 

120,000 

Total 

1,635,000 

1,440,000 
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N on-Fcrrons Metal Iiidustiies Altii'ninium 

General 

Aluminium was discovered 100 years ago by Dr Priednch 
Wohler, but the metal came into commercial use only seveial 
years latei Shortly before the War of 1914-18 its uses were 
quite limited It was used mainly foi domestic puipoaes, kitchen 
utenbils, art and craft work and scientific instruments Only 
gradually could the world realize the multifarious uses of alumi- 
nium The increase in the use of aluminium is indicated by the 
expansion of world production from 63,800 metric tons before the 
first World War to double that amount in 1920 and 265,800 metric 
tons in 1929" By 1937 the output had increased to 490,600 
metric tons and for 1940 it was estimated at 761,000 metric tons 
Where, only a few years ago, aluminium was regarded — even 
among engineers — with mistrust and prejudice, there is now a 
wide range of alumimum alloys to meet almost every requirement 
The metal has virtually become indispensable to our daily life, 
whether it be domestic oi industrial Its lightness, cleanliness, 
btygienic qualities and heat conductivity together with its immu- 
nity from chipping, rusting and burning have brought about 
universal populaiity Aluminium is now widely used in a 
variety of industnes — aircraft, automobile, electrical, chemical, 
metallurgical etc 

Like iron, aluminium is a veiy common metal in natuie and 
very widely distributed It is a component of ordinary clays 
and shales The production of the metal on an economic basis 
has only been possible since the utilization of the heat of the 
electric furnace Thus the prime necessity for the extraction 
of aluminium is abundant cheap electnc power We find there- 
fore that the pioduction of alumimum is virtually restricted to 
those countries where water power resources have been developed 
The leading producers are Germany, USA, U Canada, 
Prance and USSR as can be seen from the following table 
showing alumimum production and consumption m 194D 

Comity ConsvmpUon Pro^hofn 

{Metnc Tom) 

Germany 260,000 240,000 

USA 180,000 187,000 

Canadd O,O0O 85,000 
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France 

50,000 

50,000 

USSR 

65,000 

65,000 

Switzerland 

11 000 

31,000 

Italy 

30,000 

33,000 

UK 

135,000 

28,000 

Japan 

45,000 

30,000 


Total 796,000 777, gOO 

No other metal has enteied geneial consumption as lapzdiy 
as aluminium 

The increasing popularity of aluminium and its alloys is readily 
explained by the unique properties of the metal The low 
specific gravity of dlummmm was, perhaps, the propeity which 
first attracted the attention of the indubtnal world to its possibi- 
lities as a structural material Ductility and malleability are 
extremely high and these properties provide the bases foi many 
of the applications of the metal The qualities of high heat 
conductivity and high leflective power are of great mteiest A& 
is the case with other metals, its resistivity is increased by the 
presence of impurities Corrosion resistance of aluminium is 
also an outstanding property Aluminium is easily fabricated 
into a great variety of useful forms Wrought products aie 
pioduced in a great variety of forms Plate, sheet, rolled and 
extruded shapes, piessmgs, foigings, wire and tubing are 
common, for aluminium is easily stamped, drawn or spun Its 
high malleability peimiis the production of foil and the so-called 
bronze powder Bronze powder is pxoduced by milling alumi- 
nium m stamp-mills with stearic acid 

Pure aluminium is used mainly m two foims, toil and 
powder An important use of aluminium foil is in its capacity 
as a heat insulator It is used widely as a packing mateual foi 
such products as buttei, cigarettes and chocolates A signifi- 
cant consideration here is that its high melting point, as compared 
with tin, enables it to be sterilized at higher temperatures It 
also acts as a better protector of tea against deterioration in 
tea chests than lead which had been used in the past The 
granulated alumimum is consumed by the iron and steel industry 
m a de-oxidizing agent 

The flaky or bronze powder form has a number of applications, 
Chief among these is as pigment in pamt Combining high 
reflective power and beauty with water-proofing ability it has 
many possibilities as an engineering material It is extensively 
used for preserving steel by a non-rustmg pamt Loss by eva-^ 
poration m gasofme distribution tanks is reduced to a minimum 
by coating their exterior with alumimum base pamt Another 
use of the flaky powder is in the manufacture of aerated concrete 
Additional uses are in the thermit process of welding, in various 
explosions and in pyrotechnic products 
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Conipaiison of the piopeities of alu miiium with those ot its 
alloys leveals that the useful properties ot the metal aie con- 
jiidciaLly enhanced by alloying Alloyed wsiih magnesium 
aluminium becomes dui aluminium, the light weight substance 
which IS levolulionizmg aviation The present age has demand- 
ed much ol its transportation facilities Low weight is ol special 
value in all cases where the stiuctuie concerned has to move 
The Qncumbi^ance of unnecessary weight is a condition which 
cannot be tolerated in modem high-speed competition A 
particularly interesting example of aluminium's being used tor 
structural purposes is the senes of heavy goods lorries built es- 
pecially to transport long lengths of aluminium alloy sections and 
tubes The advantages oi aluminium tiuck bodies are the reduc 
tion m maintenance costs, effected by the non-con osive pro- 
_ pel ties of aluminium, and a saving in the dead-weight of structme 
which results m increase of pay-load Maintenance costs are 
saved largely by freedom from rust and corrosion, which is as- 
sured to all users of aluminium by reason of the thin film of 
aluminium oxide always present on its surface This film of 
oxide is adherent and substantially free from discontinuities 
Its composition vanes somewhat according to the composition 
ot the alloy but in all cases it confers a resistance tocoriosioii 
considerably highei than that of other metals 

World War II greatly stimulated mterest in aluminium and 
its alloys for use in aircraft It was reported recently that 84% 
of the all-metal aircraft are built entirely of strong aluminium 
alloys This is not so surprising when one considers that alumi- 
nium lends itself admirably to a wide variety ot purposes in 
aircraft construebon, e g fiamewoik, wings, spars, skin- 
covermgs, engine components, propellers etc J R Goldstein 
estimates that, in the large transport planes, one-eighth of 
the conati action is of steel alloys and seven-eighths is of 
alummium alloys It is esbmated that the automotive industries 
are responsible tor 25% of the world's aluminium con- 
sumption Aluminium bodies for commercial vehicles 
including tankers are finding wide favour Railways 
have gone over to the white metal m the construc- 
tion of the stieam-liiied railway lines Rail transport offers 
a wide field for the use of alunumum alloys where a con- 
sidetable reduction in weight as well as m mamteuanco costs 
could easily be effected The number of coaches that can be 
barred a Vronotive is more than doubled when the frame- 
work and hou\wOik ot such coaches are done m aluii'^inium 
Searoh-lights and motoi hecd-lighl s reunire alumnnum for 
purports ol iC^loction AlLuniniiim hds encroached 1o a lesser 
fcxlent on the rce'm of mauno transporidUon than on tniT by 
land and au, bui the applicaMoPb are revathelc&s ’mporcanb 
The lightness oi t»ifc metal was its most appealing piopc^ty when 
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it first drew the notice of znazxne designers, only lately ha^e its 
full possibilities been lecognized 

The electrical industry was one of the first to realize the poten 
tialities of aluimmum m the pure form and has apphed it widely 
as a conductor This metal presents, in certain cases advant- 
ages over copper for curient conductors, in view of its lightness 
Thus, aluminium is used in place of copper for rotor windings of 
large turbo geneiators in older to leduce the weight of the^iota 
ting masses and, consequently, the centiifugal stresses Alumi 
mum also has its uses in textile mills where its immumty from 
rust IS a valuable featuie m view of the moist atmosphere of 
these installations Aluminium overhead cables are rapidlv 
replacmg copper in the production of stranded cables for electn 
cal transmission bnes all over the world, and this at a lower cost 
Many are the advantages to be gained by the intelligent use 
of aluimmum and some of its alloys for service m contrast with 
a wide variety of chemicals which are relatively inert towards 
the metal or where conosive action may be smtably inhibited 
Alumimum is resistant to most organic acids, to a great number 
of orgaiuc substances and ceitain inorganic acids such as con 
centrated nitric acid and dilute sulphuric acid, the resistance to 
corrosion is specially pronounced in the cose of anodized alu 
mvuum, which is in paiticular unattacked by sea air Other 
valuable characteristics of aluminium are its high thermal 
conductivity and good electrical properbes The acid resisting 
capacity ot alumimum is so impoitant that in chemical works 
containers, tanks and pipes and other equipment are made of 
fidumimum 

Besides its use as a deoxidizer in the iron and steel industnes 
aluminium is also a valuable element for alloying as a minor 
constituent In the production of nitnding steels \7hich are 
surface haidened by treatment with ammonia gas, alummium 
is almost invariably used Steel impregnated with alumimum, 
anown as ‘calorized' sted finds use as an anU corrosible ste^ 
Ease of fabncation and resistance to corrosion combined with 
attractive appefurance, account for the mcreasmg use of aluni 
slum as an architecturdl material 
The popular conception of the applications of aluminium 
leVol^eB round its use in the household Light weight, utility 
apd pleasing appearance have put aluminium into every home 
The familiar alumufium cooking veasd owes its utility to the high 
heat conductivity of the metal, which prevents ‘hot spots’ and 
consequent burning of food The usefulness of aluimmum for 
coolung utensils is unsurpassed by any other metal, for its Cheapo 
^nssB, durability, beauty and ease of use It is hygiemc and srmple 
AJUxninium and its alloys are of great consequence in the tiaixy 
industry By droppmie the metal in a bath converts an 
^Umlnlum autface to' ap oxide and subsequdhtijr dyeing, 'a 
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beautiful lustious suiface can be pioduced in any coloui It is 
being used for decorative purposes ui hotels, cinemas, ships and 
luxurious piivate homes Bedsteads and bath tiles axe but two 
ot the uses of this latest alloy Warmed just a little the metal 
pioduces an oxide which can be tiansfoimed into artificial lubies 
and emeralds, almost identical in chemical composition and 
pioperties with the real gems 

Aluminium came into gieat prominence in wai'time owing 
to the large part it played in the airciaft, automobile, chemical 
and othei industries From 5 to 15 tons of aluminium aie i en- 
quired in the manufacture of an aeioplane according to the kind 
and capacity of the plane Again aluminium in po^^dei torm is 
an essential component of incendiaiy bombs The anti-aiicratt 
gun depends on the aluminium ‘predictor’ search-light and sound 
detectoi for its eyes and eais Explosives and ammunition 
factories depend on the ^resistance to chemical attack and the 
non-sparking pro erties of the metal for then more tickhsli 
processes Large quantities of aluminium go into the manufac- 
ture of gas masks, shell fuses, field cockers, ammunition cariieis, 
range finders, field telephone and all the intricate appaiatus of 
modern waifaie 

In India the laigest use of aluminium so far has been for 
making domestic utensils Before the War 90 per cent of the 
aluminium supplies in India went to make cooking utensils, 
whilst only 12 pei cent was so used in North Ameiica where its 
use is predommantly m the field of transportation (60%) In 
India, too, as a lesult of the war, aluminium has entered into the 
field of transportation and increasing quantities of the metal 
are being used m our embiyo aircraft and automobile industries 

As in the case of steel there are three distinct stages in the 
manufacture of aluminium goods The first is the primary 
production of the metal in pig or ingot form from the ore (bauxite), 
the second is the fabncation from the metal of sheets, structuial 
shapes -or bars, castings etc, the third is the manufacture of 
consumer goods such as containers, domestic utensils etc In 
India, as m other countries, the various stages were taken up m 
tbie reverse order, the third stage coming first and the first coming 
last 


Tate Beginnings of the Industry in India 

Irhe importance ot the aluminium industry was realized 
India early in the present century In Madras, under the in- 
spiration of Mr (latei Sir) Alfred Chalterton, then Director of 
Industiies, an alumimum factory w'as started in 1912 by the 
Indian Aluminium Company Ltd This factory, however* was 
only engaged in the third stage of pioduction, i e xt converted into 
saleable commodities the sheets oi circles imported from outside. 
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The early beginnings of the industry in India were speedily 
lollowed up by the establishment of utensil fact&nes in two or 
three of the larger industrial centres, primarily for the produc 
tion of utensils by the process of hand spiniung However, the 
demand for the new metal rapidly led to the installation of 
drawing presses for quantity production and, by the end of 
world war I, several modem factories existed in Calcutta, Bombay 
and Madras, all at that time busily engaged in supplying jness' 
tins, water* bottles, and utensils among other articles, for milw 
tary requirements 

In 1918 the well known firm of Jeewanlal and Co came into 
the £ld,d They established their chief factory at Calcutta, 
wito branches in many centres, including even places outside 
India, like Rangoon and Aden After the last war, the price of 
alummium fell and alumimum manufacturers in other countries 
made a bid for the Indian market One of these competitois 
was a Canadian company, and Jeewanlals were merged with 
this Company in 1929 Thus came into being “Jeewanlal (1929) 
Ltd “ This company purchased the Indian Alumimum Com 
pany Ltd , Madras, when it was liquidated in 1939 

The years intervemng the two world wars covered a 
period of expansion and modemusation of utensil factories 
already m existence Apart from the flounshmg utensil 
business, which was built up during this period, success- 
ful efforts were made to develop the uses of aluminium in other 
directions, such as m mdustrial and tea gaiden eqmpment, in 
the chemical and paint industries, and for architectural uses 
Branches of Indian factories staffed by Indians were set up m 
Burma, Malaya and Aden, and substantial export business built 
up with more distant markets, such as Palestine, Iraq, East 
Africa and Indo Chma The outbreak of the world war II, 
therefore, saw well equipped plants in the larger manulacturing 
centres, consuming some four or five thousand tons of aluminium 
yearly, and representing a capital investment of over a drore of 
rupees and employing some thousands of skilled workers The 
two or three years immediately preceding the whr also saw the 
foundation being laid fof the actual production and fabrication 
of alumimum lU India 

The other concerns v^hich had Come into the field are — 

(1) Aluminium Manufacturing Co , Ltd , Calcutta, 

(2) 'Wolverhampton Works Co , Ltd , Bombay, 

(3) Anant Shivaji Desai, Bombay, 

(4) Lallubhai Amichand Bombay 

Of thede Companies functioning before the war, Jee\^rienlal (1929) 
Ltd was The b^est, and it speciali^d lU the manu&cture of 
doinestie liteusils It had also extensive trade oonnecttoiia wifli 
Malaya, Burma, Eaiat Afhca, Aden etc The Alundmum Manu^ 
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fpctuying Co and Wolvcihamptoii Woik'^ tiied to develop indus- 
trial Ubes loi tiiuniinium, i e aiticies and equipment toi tea and 
lubbei estates and lactones, bobbins ioi jute null manuiactureis, 
castings loi electneal and engineering work and equipment lor 
pamt and chemical industries 

By iai the gieatei piopoition of aluminium used in India 
lb m the foim of sheet, and the hist logical development 
in the fabiicatmg stage, which consists ot the conveision of 
metal fiom t*he pig or ingot into a foim in which it can be used 
by the manufactiuei, is the installation of sheet z oiling nulls 
One such mill has alieady been in opeiation at Belui, neai 
Calcutta, for several yeats This mill, the design and 
installation of which weie supeivised by Canadian alumimum 
experts, 13, we are told, compaiable in equipment — rolling mills, 
stiip mills, slitting and aiching equipment — with the most 
modem mills in North America It is now operated and staffed 
by Indian engineers, chemists and workers, and has in a shoit 
period produced veiy substantial quantities of aluminium sheet 
for various essential war purposes, including the constiuction 
and mamtenance of aircraft in this countr 5 ^ 

With the outbreak of wsi, imports of aluminium sheets and 
ciicles diminished and finally ceased in 1940 Thus secondaiy 
alumimum sciap became the only source of supply foi all essen- 
tial requirements For one leason or other aluminium was re- 
placing brass and tin for various uses Especially aftei the loss 
of tin supplies from Malaya, the impoitance of aluminium 
greatly increased In these circumstances Government was 
compelled to introduce siiict control ovei all available scrap, 
and it was decided to release aluminium for essential purposes 
only, VIZ (1) auxiliary paitb of electrical transformers, (2) 
screntific instruments, (3) certain service utensils, (4) field tele- 
phone parts, (5) aucraft production, (6) post and telegraph 
requirements, (7) medicinal containers and (8) air raid sirens 
Release of aluminium was refused for the manufacture oi such 
articles as utensils for civil purposes, ornamental wares, bodies 
of motor cars, table ware and furniture* 

In view of the scarcity of alumimum, active steps were 
taken by some of the aluminium companies to collect all the 
scrap available They worked through their branches and used 
their canvassers also for this prupose In this way they collec- 
ted a large qnanbty of scrap aiumnium They also installed 
liiinaces loi moiling ard lehrnng Iho ‘?crap, and \Mta the help 
0 "^ small roll ng mills mgo+b weio rolled into sheeUi ior the manu- 
bictuic of artic’cs like cook_iig iite isils, eic(*ncdi *an plates, 
aircialt nUings, coutamois ere In liis waj these companies 
became self oontdined a* alaminiun utensil pioduOers Jn 
particular, Jeci^anlal (192^) Ltd, expanded thCir business rn 
war-timc, and sot up a vMdo^'pread organ zation for collecting 
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■?ciap However, owing to the total cessation of impoxts over a 
period of five years and the absorption of sheet etc pioduced by 
military requirements, collections of scrap as a souice of supply 
of law matezial fell off 

In war-tmie, the pimcipal lines of pioduction of the alumi- 
nium companies were — 

^1) Jettison tanks (to be earned by aeroplane*), 

(2) Fuse pads used foi gun firing, 

(3) Castings foi distilleiies, 

(4) Percolations for the fiuit-juice uidustiy, 

(5) Latex cups for rubber tapping, 

(6) Coagulating paits for the lubber indastiy, 

(7) Tea leaf collecting baskets, 

(8) Water bottles and other utensils foi servicemen; 

(9) Aluminium powder for pyiotechmcs and explosives, 

(10) Tubes for the ladio industry, 

(11) Aluminium wiies 

Production of Virgin Aluminiuai 

Till lecently India had completely neglected the primary pio- 
duc^ion of vngin aluminium although this country has immense 
lesources Aluminium sheets were impoi ted from U K , Canada, 
Germany, Switzerland and Japan 
The principal law materials for the maiiufactiue of aluminium 
aie (1) bauxite (2) cryolite and (3) caustic soda Bauxite, the 
ore of alumimuni, is found in many paits of India — notably m 
Belgaum and the Tungai Hills in Bombay province, at Katni in 
C P , at Ranchi in Bihai province and in Kashmu and 
Kolhapur States Laige deposits aie also known in Bilaspur 
and Mandla districts and Sirguju and Joshpui States and there aie 
doubtless others still undiscoveied, as bauxite is an ordinary 
looking, clay-like rock and is often covered by a layer of the 
teiiugmous lateiite For the economic production of alumi- 
nium, bauxite must have a minimum aluminium content ot 
52 per cent and a maximum silica content of 6 pei cent Indian 
bauxite is of a very supenor quality and the deposits at the places 
enumerated fulfil these conditions In fact, some of the Indian 
bauxite deposits contain as much as 62 per cent of aluminium oxide 
and on account ot the iow sdica content, they are quite suitable 
lor the production of aluminium Foui tons of bauxite are 
required to produce two tons of alumina from which one ton of 
aluminium is produced The total reserves of bauxite m India 
are very large, perhaps ol the order of 250 million tons 
Aluminium m dissolved from tlie oieand then deposited in the 
form of alummium hydrate which is filtered off and then refined 
, by heating it in furnaces to 1,500 degrees centigrade Cryolite is 
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essential because in its molten state it dissolves alumimum and 
It IS a mineiarl — actually sodium aluminium fluoiide It is not 
available m this country and must be impoited, but the quantity 
requned is small compared with the tonnage of the aluinmium 
processed Moieover, in this respect India is at an equal dis- 
advantage With eveiy othei aluminium producing countiy of the 
world, because the only workable deposits ol cryolite aie to be 
found m one locality in the world, i e at Ivigtut on the west coast 
of Gieenland But attempts have been made to piepaae synthetic 
cryolite with fluoispar and these have been successful Aluminium 
fluorspai IS used along with cryolite to help in dissolving 
alumina m the bath Both aie to be impoited For an aveiage 
quality of bauxite 0 2 ton of caustic soda is lequired pei ton of 
alumimum Theie is no dearth of this aiticle as it is available 
fiom the reh oi alkaline soils of the United Piovuices, ad 3 oimng 
provinces and States 

Electric power is a very important factor in the aluminium 
industry, as the production of alumimum is an electio-metall- 
urgical process An electric current is passed liirough a 
container filled with molten alumina and cryolite, and the alu- 
mina IS thus bioken down into its two component parts — alumi- 
nium and oxygen Carbon is needed as an electrode and about 
three-quarters of a pound of caibon is consumed foi eveiy pqund 
of aluminium produced The lesult is a flow of led liquid with 
a silver sheen fiom the extraction furnaces which, when cooled 
off, is law aluminium Thus all the other raw inateiials may be 
available, but if the power supply is not cheap or adequate 
the production may not be economical The cost of power 
consumption as thus one of the mam items in the production ot 
the metal Canada which is today the largest producer of 
aluminium has no workable deposits of bauxite and has to get 
the ore from South America, which is far away But Canada 
has cheap electric power and on this is based Canada’s pre-emin- 
ence m the alumimum industry India has also large hydro- 
electric resources, although only a part of them have been 
developed We also require large quantities of fuel, practically 
at every stage It has been found that from 4 5 to 5 tons oi 
coal aie required per ton of aluminium made Coal in large 
quantities is available in India, in the vicinity of bauxite deposits 

It 18 a pity that with so much raw material available locally 
and ^ with great possibilities of making cheap power, India has 
not so far developed an alumimum industry In 1937, British 
and Canadian experts made a survey of India’s potentialities for 
atutnimum production One result of this Mission was the^ 
establishment of the Aluminium Production Co of India Ltd^ 
At the same time, another company called the ^Aluminium 
Corporation of India Ltd was also incorpoiatod Both thesa 
concerns started woik before the wai broke out 
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The plan of the Indian Aluminium Company, Ltd , is (1) to 
produce alumina from bauxite at Ranchi (neai thOiOie deposits), 
<2) to convert alumina into alumimum ingofs at Alwaye 
(Travancoie) by utilizing the cheap hydro-electiic power gener- 
ated at the Palhvasal Works located in the high ranges of Travan- 
core, and (3) to roll the ingots into various shapes in their mills at 
Belur (Calcutta), m the area where the biggest demand for 
aluminium is likely to arise undei the present conditions Of 
the thiee parts of the scheme, the second and the tliiiU have Seen 
carried out, India today produces virgin aluminium, and this is 
being rolled into sheets etc for s^le to the manufactures 
The third part of the scheme materialized fiist The Belur 
rolling mills came into operation in 1941 and began using 
imported alumimum ingots and scrap till the second part of the 
scheme materialized The rolling of aluminium ingots into 
sheets, bars, casting etc calls for high metallurgical training and 
piactical experience The Belur mills were installed by Cana- 
dian Aluminium experts and are said to be comparable in equip- 
ment with the most modern mills in North America No doubt 
the largest demand for alumimum in India la in the sheet form, 
but rolling into other forms is also necessary if the mills are to be 
put to then fullest use As there is bound to arise a great 
•demand foi alumimum foils for tea chest linings ais well as for 
pacliing of foodstuffs and tobacco, foil rolling seems necessary, 
Similarly, lod mills and wiie-drawmg capacity may also be re- 
quired if India takes up large-scale electrification Aluminium 
alloys, castings, rolling of structural sections, die-castmgs etc 
will also be called fox as industrialization advances We under- 
stand, however, that one or two firms already have plans matured 
lor the construction of works for the manutactuie of aluminium 
foil, powder, cable and containers just as soon as ihe necessary 
machinery and equipment can be obtained 
The second part of the scheme, i e the reduction of alumina 
to alumimum ingots, has also materialized since, and snrgin 
alumimum was made for the first time in India in March 1943, 
in the Indian Aluminium Company's Works at Alwaye m 
Travancore State The raw material has a long way to go, 
largely m quest of the cheap electrical power available in Travan- 
eore State This marks a distinct stage in the history of the 
aluminium industry in India, it may also be regarded as the 
iaigest Single metallurgical development in India since the est- 
ablishment of the iron and steel industry eaily in the century. 
The reduction of alumina into aluminium is done by an electro- 
lytic process, the imneial cryolite being used as electrolyte The 
electric furnace used is a shallow oblong steel shell, with a carbon 
lining which acts as a cathode Above it, is a carbon electrode 
or seveial electrodes which act as an anode The carbon used for 
Jming must be of the highest possible puiity, ^and is generally 
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prepaied fioui petioleuin coke The alumina is giadually fen 
into the molten eiectiolyte and by the passage ot the electiic 
current is leduced to aluminium, which settles at the bottom of 
the bath, whence it is diawn oft and pouied into ingots Fo» 
eveiy pound of metal produced, about 10 kilowalt-houis of 
electiicity and } pound oi caibon electrode aie consumea 
The piocess is nox veiy complicated, but a high degree ot 
technical contiol is required if the best lesults aie to be obtainea 

The year 1943 saw aluminium produced foi the fust time m 
India at the Alupuram (Travancoie State) Reduction Works ol 
the Indian Aluminium Company Since then, spectaculai 
developments have taken place The whole of India’s wai lime ic- 
QUirements of aluminium were supplied by the Inaian Alumimun. 
Company duiing a period when it would have been impossible 
to obtain supplies of aluminium from any outside source The 
rolling nulla m Belur, Calcutta, and the manufacturing plants 
produced sheet metal and components for aircraft parts, radio 
and field telephone equipment, range finders, field hospital equip- 
ment, binoculars, mess tins etc From a technical point of view 
production operations at Alupuram compare favourably with 
the laige pioduction units in Canada and the United States of 
America Carbon electrodes requued for aluminium reduction 
are pioduced in the works Output of the Reduction Works 
has hitherto been limited by war-time restrictions upon'’ the 
amount of power which could be made available for their oper- 
ation, but additions now in hand to the Travancore State Hydro- 
Electiic Scheme will lesult m an appreciable increase in output 
of the works being brought up to then full projected figure ot 

5.000 tons per yeai Airangements are also complete tor the 
production of strong alloys of the durahum type in the i oiling 
mills at Belur 

The fidumina so far used at the Alwaye Reduction Works has 
been imported, but a site has been acqtured and construction 
IS m progress of works for the production of alumina from Indian 
bauxite at Muri Junction, Bihar The greater part of the equip- 
ment for these works has already been received Construction 
IS now well advanced The initial production capacity will be 

10.000 tons of alumina a year, but the works are designed to 
porxmt rapid expansion to further stages of production of 20,000 
tons and 40<000 tons a year In their design, they embody a 
very considerable advance m technique resulting from war-time 
experience abroad in the treatment on a large scale of various 
grades of bauxite Initially these works will utilize bauxite 
irom the Ranchi district of Bihar, where modern *iaechaiiical 
mmmg and conveying equipment will be installed at the bauxite 
mmes The process of malong alumma from bauxite is as 
follows The bauxite is crushed, calcined and ground to powder 
The powdered bauxite is digested under heat and pressure with a 
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solution of caustic soda, the alunnnium oxide going into solution 
while the mipuiities, mainly silica, fexric-oxide, and titanium 
oxide, remain undissolved These are allowed to settle out while 
the caustic liquoi is diawn off, cooled, diluted ana the sCluminium 
oxide piecipitated This is then put through a process of hltia- 
tion and washing and finally calcined foi use in the reduction 
tiunaces The xesultant alumina (aluminium oude) is a fine 
white ciystallme powdei With the carrying out of this piocess 
at Ranchi, the whole of the Company’s comprehertsive sclieine 
of aluniimuin manufactiue will be a foit accomx>lif and India will 
have a full-fledged alumimum industry The enterprise and 
capital foi tins new industry have so fai come from Canada and 
Great Britain It is generally an advantage to start an industry 
with the best technical skill and experience from a countiy where 
it has been successfully worked A scheme is, however, in 
progress for giving to India a propel share in the capital and 
management of the Company Both at Belur and at Alwaye 
Indian technicians arc being trained and those who are trained 
obtain lesponsible positions m the woiks The Company has 
sent Indian technicians to Canada foi technical tiaming m the 
vaiious branches of the aluminium industry there 
The Alumimum Coiporation of India Ltd have had to en- 
counter many difficulties and for some time progress was slow 
Thdii works are located at Asansol, Bengal, and power is supplied 
by a steam generating plant drawing coal from the collieiies 
near by The alumina works, smelter and rolling mills are located 
on the same site As a result of assistance given by the Canadian 
aluminium producers, who sent over a team of then experts early 
in 1944, the alumina works were brought into production in 
April, 1944, with an estimated capacity of 3,500 to 4,000 tons of 
alumina per yeai The smeltei started operation in July 1944 
The production of ingots in 1945 came to 900 tons but this has 
subsequently been increased by bringing additional furnaces into 
operation, and production is expected to go up to 2,000 tons 
in 1947 Early in 1945 the rolling mills were started, 
but present production is on a limited scale 
As a result of war-time demand for alumimum sheets several 
rolling mills came into existence in manufactuimg centres such as 
Calcutta, Bombay and Madras For the most part, these mills 
have rolled both brass and aluminium according to the demand, 
and much of the equipment was necessaiily improvised, but they 
repiesent an appreciable addition to the alumimum fabricating 
capacity in this country, and modernization and expansion may 
be expected as equipment becomes available from abroad Other 
notable developments are the manufacture of alumimum 
cable, paint and foil A new factory for the production of alu- 
xmmum cables for electrical transmission lines is uadei construc- 
tion in Travancore State* The factory is estimated to 
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consume 4,000 tons of aluminium rods pei annum Pioduction 
IS expected to, start fiom July 1947 Another firm has taken 
steps to erect works for the manufacture of aluminium paint 
by a patented ‘process Mills formerly used for the rolling of 
Jead are now being converted to the rolling of aluminium foil for 
tea chest linings and for packaging The foil industry will re- 
quiie 700 tons for tea packing only for the Indian tea industry 
The post-war expansion scheme of another firm includes the 
installation of a modern aluminium foundry, handling sand, 
gravity and pressure die castings 

The following statement showing imports of aluminium in 
ingots, sheets and circles, and local production will give some 
idea of the total quantity of aluminium available for home 
consumption 


Statement showing Imports and Indian Production op 

Aluminium 




Indian Production 


Year 

Impoits 

Indian Alu- 

Aluminium 

Total for 


(tons) 

minium Co 

Corporation 

consumption 



(tons) 

of India 

(tons) 




(tons) 


1935 

2,600 



2,600 

1936 

3,200 



3,200 

1937 

3,200 



3,200 

1938 

3,300 



3,300 

193S 

2,900 



2,900 

1940 





1941 





1942 

20 



20 

1943 

16 

1,272 


1,288 

1944 

1,360 

1,609 

200 

3,169 

1945 

4,572 

1,344 

800 

6,816 

1946 

10,300 

, 

1,800 

1,200 

13,300 


Tbfe total JindTaa teamrernents of aluminium dutlng the next 
thsee years hre estimated to be 20,000 tons per annum distribu- 
te^/ among the diffeifeilt categories as under — 
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1 

Utensils 

Tons 

15,00ff 

Percentage 
75 00 

2 

Foil foi tea chest lining 

700 

3 50 

3 

Powder for the pamt industry 

500 

2 50 

4 

Castings 

800 

4 00 

5 

Engineering 

2,000 

10 00 

6 

Aluminium rods, aluminium con- 
ductors steel reinforced 

1,000 

, 5 00 


20,000 100 00 


Prospects 

Before the War, Geimany and North America were the largest 
producers of aluminium Out of a total production of 250,000 
tons m 1935, Germany accounted for 72 per cent and North 
America 21 per cent During the wai, the production of alumi- 
nium largely inci eased in all the belligerent countries and it is 
believed that the present is four times the pre-war world pro- 
duction Among the Empire countries, Canada has taken 
the lead m aluminium production and the Aluminium Company 
of Canada exerts a dominating influence ovei this industry The 
consumption ot India was about 3,000 tons m 1938 when the 
world’s consumption was about 600,000 tons 
Competition from imports will hardly affect the utensils manu- 
facture which IS well established, but in the case of viigin alumi- 
nium it IS a matter to be reckoned with In the first place, the 
freight charges for importing aluminium fiom distant foreign 
countries is much lower than the tianspoit charges within the 
country Even apart from this, import puces are hkely to be 
lower The price of aluminium in Canada today is only 16 cents 
or about 8 annas per lb In India before the war scrap used to sell 
At 4 annas per lb but it rose to Rs 2-8-0 in war time and it now 
sells at the controlled rate of Rs 1-12-0 per lb This price will come 
down with the stabilization of the market m future, but the 
question is whether the Indian production-cost of virgm alumi- 
nium ingot and sheet will be low enough to enable them to 
be sold at competitive prices, especially if the laige aluminium 
interests of America or elsewhere make a determined bid for the 
Indian market As mentioned abdVe, cheap power is the govern- 
ing factor m the aluminium industry and if India’s hydro-electric 
resources are developed power can be abundant and cheap and 
India can withstand outside competition Transport also is 
imppxtant in this connection and this in turn depends on cheap 
^lectncity The materialization of several of the schem6s now 
projected as part of poSt-war planning should result in a wider 
scope for the aiununium industry, and in the wider utilization of 
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the various bauxite deposits which aie known to exist ai India 
Apart fiom engineeiing, automobile, and shipbuilding indusciies 
other industrial uses of aluminium which may be ioiesecn in India 
are m the constiuction of textile machineiy and machine tools 
and in equipment foi chemical plants, distilleries and the manu- 
facture of paints Thus theie is no ground tor pessimism about 
the futuie of aluminium In this connection the obseivations of 
Mr ,KennetJi Hall, of the Aluminium Pioduction Company of 
India, Ltd , Calcutta, may be apposite He says “While in wai 
time supplies of Aluminium the woild over weie absorbed by 
wai requirements, the aluminium mdustiy in the country should 
stand upon a firm post- wai basis The essentials of law mate- 
rials, power and maiket aie alieady piesent Outlets m the 
form ot manufactuied ai tides already exist and a general in- 
crease in the standard of living should result in a substantial use 
in the demand for household and general pui poses Inci easing 
mdustiialisation in general and m particular the growth of 
such industries as transportation, automobile, aircraft constiuc- 
tion and shipbuilding should create a demand for aluminium m 
directions which hitherto have been comparatively little explored 
in India Nor should the possibility be lost sight of that aftei 
the war, India should be a strategic centre for export to a wide 
circle of sunounding territories “ 
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Mineral Industries I 

1 General 

Minerals occupy a piomment position as raw materials of 
chemical, metallurgical and other industries Products of the 
vegetable kingdom and of animal and marine origin are the other 
raw mateiial sources ot industry One important distinction 
between mineral and other raw materials is that, whereas deple- 
tion of animal and vegetable products can be made good, it is not 
possible to augment mineral resources by human ingenuity 
It may be possible to discover new deposits of minerals, but it is 
not possible to replenish in any other way the stocks which are 
used up That is why it becomes absolutely necessary to have 
a sound mineral policy aiming at the conservation of deposits 
and most efficient methods of utilisation 

Although the Indian iron smelter (agaria) is extremely ancient, 
and although copper, lead and zinc ores weie certainly smelted 
in India, at any rate, m early Mohamedan times, there was not m 
India tdl recent times a proper mineral industry With the 
foundation of the Geological Survey of India a century ago, a 
systematic survey of minerals began and although only parts of 
the country have been properly surveyed, we have some inform- 
ation about our minerals Indian iron ore is good in quality and 
sufficient in quantity This country has also large quantities 
‘Of mica and titanium ores which could be exported to other 
countries m the face of competition She has also an exportable 
surplus in respect of manganese ore, bauxite, magnesite and 
chromite Her coal resources are adequate for present needs, 
but in view of the limited occurrences of high grade coal, 
careful planning is necessary to maximise the benefits of these 
limited supplies The following minerals mentioned have to be 
obtamed from foreign countries — silver, nickel, petroleum, 
^ulphiw^, lead, zmc, tin, mercury, tungsten, molybdenum, platinum, 
grapinte, asphalt, potash, and fluorides All this is largely 
provisional, with fuller survey of the country, the above con- 
-clusions may have to be modified 

Till now mining and prospecting were loft entirely to private 
enterprise in India The bulk of private investment in mining 
industry is concentrated m those minerals which find a ready 
export market. There is hardly any attempt ar mining Nvhere 
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elaborate processing or metallurgical treatment is required 
In this connection the following words of Sir Cyril Fox may be 
quoted “Unless Indian raw materials are processed or semi- 
fabricated there can be no skilled work, nor the uplift that follows 
any educational development If her iron ore is exported the price 
at the quarries will be about Rs 2 per ton By preparing pig 
iron (price Rs 48/- per ton) there is an enhanced value and 
an iron works in which one can learn skilled work Add to this 
steel and the cncle is wider “ This indi{;ates that a 

carefully drawn up mineral policy for India is essential It 
should lay down proper rules legarding prospecting, mining and 
utilisation of minerals Haphazard mining for temporary gam 
by exportation has done much harm to India's mineral resources 
It IS essential that a similar policy is also followed in the Indian 
States 


2 Coal 

Gemral Coal surpasses all olhei raw mateiials in importance^ 
owing to Its vaiied uses By carbonization (a distillation pioceso) 
it yields a laige number of valuable products, by combustion, it 
generates heat and in the latter field of application, it holds the 
foremost place, due to its high calorific power and relative cheap- 
ness^ And although luel oil, Diesel oil and petrol also play a very 
important part as sources of energy in their paxticular fields of 
application, it is upon coal that industry as a whole has to rely 
for the bulk of the motive power, in the absence of hydraulic 
resources 

The largest coal producers in the world are the USA, Great 
Britain, Germany and Russia In 1938, the average monthly 
world production of coal was in the neighbourhood of 98 million 
tons, 4/5 of this total being contributed by the countiies just 
mentioned The production in that year in the USA, was 
about 29 million tons per month, while for Russia it was, 11 
million tons Put against these countries, India cannot be said 
to have a coal industry at all Her aveiage monthly production 
IS estimated at best to be two million tons only Not only is 
India's coal position internationally insignificant, in her internal 
economy aJ^o the coal industry can hardly compare with cotton, 
or jute or with the pure agricultural staples In both raw cotton 
and cotton goods India's production is a substantial portion of the 
world output, in jute we have a practical monopoly, and the 
agricultural staples have a significance in the national economy, 
apart from and independent of, their relation to the output, 
and markets of the rest of the world But as the chief supplier 
of motive powei for our railways and other basic industries 
hke iron and steel, the coal industry assumes an importance 
which seems to grow, instead of being stagnant 
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Grades of Coal 

Coal has been classified accoidmg to chemical composition, heat- 
ing value or phyfJical chaiacteiistics According to then physical 
propel ties the difleient varieties of coal are divided into peat, 
blown coal, lignite, bituminous coal, cannel coal and anthiacite 
Broadly speaking Indian coals belong to three mam classes of 
coal, VIZ , lignite coal, bituminous coal and anthracitic coal The 
Teitjary coals of Assam, Punjab and Baluchistan are usually 
lignite ThS Gondwana coal of India is bituminous coal Some 
of the Himalayan coals which occui at Kalakot (Kashmir) and 
certain sections of the coal of the Salanpur *A^ Seam, (Ramganj 
coalfield) are examples of anthracitic coal 
Peat This is the first stage in the change of wood to coal It 
IS blown, fibious, light and friable The so-called Palana lignite 
and the thick masses ol coal occuiiing in the Katmandu Valley, 
Nepal are examples of peat Khulna and Barisal Districts of 
South Bengal contain many peat beds Producer gas is manu- 
factured from peat 

Ligmte Lignite coal is more oi less the same as brown coal 
Lignite burns with much smoke and flame Some of the Tertiaiy 
coals of Assam, Punjab and Baluchistan are examples of Indian 
lignites 

Bituminous coal is the name of true coal other than anthra- 
cite It derives its name from the fact that it produces a flame 
similar to that of bitumen, although it contains no trace of 
bitumen Bituminous coals are subdivided into coking and 
non-coking coals and each one of them in tuin into gas coal and 
steam coal Coking coal is used for coke-making domestic fuel, 
the soft coke Besides the Gondwana coal some of the Assam 
*Tertiary coals are also bituminous Bituminous coals are also 
subdivided into high-volatile and low-volatile coals according 
to the ratio of fixed carbon to volatile constituents 

Cannel coal The name ‘Cannel* comPs from the candle-hke 
flame with which this coal burns It is a dull hard coal showing 
no laminations (which are the general characteristics of bitu- 
minous coal) and is of great value as gas coal 
Anthracitic coal Anthracite is the last stage in coal form- 
ation It 18 no doubt bitummous coal altered by heat and 
pressure It is extremely hard, and has a brilliant black lustre^ 
It is difficult to Ignite but when once alight burns with very 
great heat and practically no flame oi: smoke Examples of 
anthracitic coals m India are some of the Himalayan coals as well 
as the coal of certain sections of the Sakmpur ‘A’ seam of the 
J^aniganjj coalfleld 


CoAL3FIBLD$ 

“tChe principal workable coal deposits of India are classified 



MINERAL INDUSTRIES I 


n 


geologists under two mam heads — the Gondwana series and the 
Teitiary senes The Gondwana senes occur in Bengal, Bihai, 
the Central Piovmces, Orissa, Central India, Madras Province, 
the Hyderabad State and some of the Eastern States^ Teitiary 
coal measures occur in Assam, the Punjab, Kashmir, Baluchistan, 
North West Frontier Piovince and Sind Two tertiary lignite 
deposits of some impoitance are found in Bikaner and in the 
South Aicot Distiict of Madras Piovince 

The extent oi the total aiea of the occurience of cgal, according 
to an estimate made in 1873, is roughly 35,000 sq miles which is 
thiee times as large as the estimated aiea in Great Britain 
Speaking generally, the GondwfiEna measures occur down the 
valleys of certain rivers or, m geological terms in oiiginal fresh 
water basins of lestiicted extent, these aie — 

(1) the Godavari- Waidha basin, 

(2) the Satpura basin, 

(3) the Mahanadi basin, 

(4) the Chhattisgaih-Rcwa basin, 

(5) the Son-Palamau basin, 

(6) the Damodar basin, and 

(7) the East Himalaya 

The most important resources now being exploited are the 
Eahiganj field of Bengal, the Jhana, Bokaro, Karanpura and 
Giiidih fields of Bihar, the deposits in the Rewa, Korea, Hydera- 
bad and Talcher States, and the Pench and Kanhan Valley and 
Waidha Valley fields of the Central Provinces Of the tertiaiy 
coal deposits, despite difficult conditions, appreciable develop- 
ment has taken place in Assam and m the Punjab, and the coal- 
fields of Baluchistan have received a fillip during war-time 
Elsewhere, exploitation has been hmdeied by natuial obstacles 
and the absence of proper communications 
The Gondwana coalfields ot India can be grouped into seven 
-categories They are as follows — 

(1) Coalfields of Bihar include those of Rajmahal areSt, Deo- 
garh, Hazaribagh and Damodar Valley The Jharia coJfield in 
the Damodar Valley is the most important of all the coalfields 
of India and accounts for nearly half the total coal mined in 
India The total area of coal-bearmg rocks of Jharia coalfield 
IS 175 sq miles There are 19 coal seams of workable thickness 
in the Baraicm: senes and 6 seams in the Raniganj series The 
total reserves of the Jharia coalfield were estimated in 1930 to 
be 3,122 million tons at 1000 ft and 4,207 millions at 2000 ft 
The estimate of reseives for the Rajmahal coalfields in 1898 was 
210 million tons The estimates of the reserves of Deogarh and 
Hazaribagh coalfields in 1938 are 22 million tons and 50 million 
ions respectively 

(2) Coalfields of Bengal and Bihar fall into two groups Rani- 
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ganj coalfields and Daijeeling coalfields The Raniganj coal-^ 
fields have an area ot 422 sq miles and the total reserves of all 
coals in th's area to a depth of 2,000 ft aie 8680 million tons 
The piesent ontput is about 6 5 million tons, which makes 
about 25% of Indians total In Darjeeling district promising 
deposits of coal were reported from Tindharia and from the aiea 
between Lishu and Rampti iivers 

(3) Coalfields of Onssa include Talcher coalfield, Ib River or 
Rampur (S^mbalpur) coalfield and Hingir coalfield The Tal- 
chei coalfield has an area ol 200 sq miles with tWo woikable 
seams, 9ft and 13 ft thick According to an estimate by Dr 
Fox (1933) an aiea of 22 sq miles of the Talcher coalfield con- 
tained 100 to 150 million tons The coal is low in ash but with 
10% moisture The lb River coalfields have several seams of 
various thickness and the reserves aie estimated to be 140 million 
tons The Hingir coalfields have several fairly thick seams but 
the coal has high ash content 

(4) South Reua Coalfields The impoxtant coalfields in 
this area are the Smgrauli coalfields with an area of 900 sq 
miles, the Umaria coalfields with an aiea of 6sq miles and an 
estimated reserve of 48 million tons, and the Johilla coalfields 
with an area of 15 sq miles and an estimated reserve of 81 million 
tons The Smgrauli coalfield is inaccessible and cannot be 
worked until a railway line is constructed through the coalfield 
According to a recent review by Dr Fox, the Soliagpur coalfields 
m the Rewa State have an estimated reserve of 4,000 million tons 
of coal of promising quality Those fields will become valuable 
only with improvement in rail communications 

(5) Coalfields of the Central Provinces fall into thiee groups — the 
Chhattisgarh, Satpura and Wardha Valley Nine separate coal- 
bearing areas occur in the Wardha Valley of which the most 
important are Bandar, Warora, Wun, Ghugus-Telwasa, Chanda, 
Ballarpur and Wamanpalli Lack of railway facilities hinder 
exploitation of these fields In the Satpura basin, the important 
occurrences are Mohpani, Shahpur, Kanban Valley and Pench 
Valley In the Chhattisgarh area there are about fifteen coal- 
fields of which the most important is the Korba coalfield 

(6) PranJi/iia-Godaian Valley The Gondwana strata consis- 
ting chiefly of Kamthi sandstone, continue from the Wardha 
Valley through IT E H tho Ni 2 am\ Domimons into Madras and 
occupy au area ol aooiit 4,500 sq miles Of these about 200 sq 
niiies lio wiLhm Cenlral Provinces, 600 sq miles within Madras 
anc. The leiramng 3,700 sq miles he ir F-Iyderabad 

The coalfields of Hvdciabad arc S^ast^-RajpuiP Ancaigaon- 
Aksaoiii , TauLtur, Chmu'f and Sitigaieni In Madras Presidency the 
occur lenccs ato in Past Coda\ari r'lsLiict The localities- aie Lirgala,. 
Bucuacac^iam and Beddraanol Explore non of tec lignite deposits 
of Cuddalore and AicoL districts of Madras is proceeding 



MINERAL INDUSTRIES I 


73 


(7) Coalfields in the United Piovinces The Singrauli coalfield 
of South Rewa extends eastwards into the Mirzapui district of U P 
Infoimation regarding the U P coalfields is still incomplete 
The TeiHary Coalfields of India occur in Assam, Baluchistan, 
Kashmir, N W F P , Punjab and also in Rajputana, Simla and 
Smd The important coalfields of Assam are Makum, Jaipur, 
Naziia, Khasi and Jamtia Hills and Gaio Hills In Baiuchistau 
coal IS found in Khost area and in Sor Range to the east of Quetta 
Valuable seams of Teitiary coal occui in the Jamm^i province of 
Kashmu The coalfields of the Punjab are Dandot and Isha Khel 

Estimates of Reserve 

Sir Cyril Pox estimated in 1932 that the total reserves of coal 
in the Gondwana measuring up to a depth of 1000 feet would be 
about 60,000 million tons Coal of all qualities occurring in 
seams of 1 foot thickness is included in this estimate Dr Fox 
then went on to estimate the reserves of workable coal, by which 
teim he meant coal averaging 25% of ash on a inoistuie-free basis 
and occurring in seams over 4 ft m thickness and lying within 
1,000 ft of the Surface The leserves of workable coal amounted 
to 20,000 million tons He then proceeded to make an estimate 
of the reserves of good quality coal, i e , coal averaging 16% of 
ash on a moisture-free basis and occunmg in seams of 4ft thick- 
ness and ovei up to a depth ot 2,000 ft The total estimate of 
such coal was 5,000 million tons Dr Pox also made an esti- 
mate of the reserves of good coking coal, x e , coal, which when 
subjected to desUuctive distillation, yields a hard coko suitable for 
non ore smelting in blast furnaces The estimate of good coking 
coal reserves was 1,500 million tons 
The Coal Mining Committee, 1937, estimated the leserves of 
good coking coal (suitable for metalluigical purposes) at the end 
of 1936 to be 1,426 million tons Bringing the figures up-to-date 
to the end of 1944, Mr Gee put the total reserves at 1,185 million 
tons But lately the Indian Coalfields’ Committee (1946) estim- 
leserves of good coking coal may not exceed 700 to 
750 million tons at the present time On the basis of the annual 
output of about 8 million tons of this type of coal, and allowing 
lor losses in and during production, the life of reserves is calcul- 
years Only aftez a detailed survey of the 
coalnems is undertalcen alongside a chemical and physical ana- 
ascertain the correctness of these estimates 
The teitiary coal of Assam is good coal and much of it would 
be suitable foi metallurgical use but for one defect, pamely a 
high sulphui content ;iyhich makes it unsuitable foi metallurgical 
use The leseives are laige If the progress of science discloses 
an effective method of desulphurization, Assam coal will become* 
n poten'ul adiiition to oui reserves of good coking coal 
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Coal Mining Industry 

The eailiest exploitation ol coal foi commeicial purposes dates 
back to the yea^ 1774 when shallow mines are repoited to have 
been developed in the Raniganj field In the lace of many 
vicissitudes, howevei, the venture apparently ended in failure 
Transpoit oi the coal pioduced was very difficult, as the only 
means by which coal could be earned to the Calcutta maiket 
was by the shallow Damodar River The completion of the E I 
Railway to Raniganj in 1855 cieated a good demand for this fuel 
and work was undertaken in earnest The advance was, in part 
at least, facilitated by the systematic geological suivey of the 
Raniganj field that was undei taken in 1845-46 and again in 
1858-60 By 1860 nearly 50 collieries weie producing about 
282,000 ions of coal pei annum in the Raniganj area 
In Jharia, although before 1858 coal was known to exist, 
mining was not seriously undertaken until 1894 when the rail- 
ways were extended The Giridih fields were worked first in 
1871 by the E I Railway to meet their coal requirements As 
the lailway sy tern extended, other fields were opened 

During thp 19th century, the Raniganj field was the most 
important producer of coal in India, out of a total Indian pro- 
duction of b 12 million tons m 1900, the field raised 2 55 
million tons The importance of the Jharia field was, 
however, becoming increasingly apparent by the end of ^^the 
century and with the development of additional railway facilities 
the output of the field grew rapidly and by 1906 exceeded that 
of the Raniganj field 

Elsewhere progress had been contmuous during the second 
half of the 19th centuiy The beginmng of coal mining m the 
Central Provinces dates from the year 1862 and in Rewa State 
from 1884 The Singarem field m Hyderabad State had been 
discovered in 1872 and went into production some 15 years later 
Appreciable developments also took place in Upper Assam, from 
1881 and in Baluchistan and in the Punjab in the last decade 
of the 19th centuiy By 1914 the total Indian output had risen 
to nearly 16 5 million tons per annum of which the shares of the 
Jharia and Raniganj fields were about 9 million and 6 miljion 
tons respectively 

The increased demands for coal duiing the 1914-18 war gave a 
further impetus to the coal industry There was a considerable 
increase in industripl acti'* ity throughout the country and the 
requuements ot the lailways and, in the earlj yfears, coal exports 
also increased appieciaoly By the end of war the output had 
increased to nearly 21 milhoii Ions per annum 
The period irom 1920 to '26 saw p most serious decline ■•rom the 
war-time prosperity of the mdusti\ The output fell but pncca 
i^entmued to rjse< The depression in the coal industry locdsised 
the attention of the Govniiment and the trade to problems which 
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demanded uigent solution The period 1927-30 was one of 
increasing pioduction Many of the lost coal markets had been 
recaptured and iheie was also an appreciable revival of industrial 
activity But soon the economic depression of 1930 and the 
subsequent years exposed the industry to the most serious econo- 
mic blizzard in its history Many collieries closed down, but 
others, in the stiuggle for survival, tried to cope with the steadily 
falling prices by resort to laige scale outputs through “slaughter” 
exploitation, often of the best quality coal, and, m the lesult, 
found that over-pioduction depressed puces still fiuthei 

The yeais 1937-42 saw a steadily inci easing internal 
demand, a further fillip was given to the export trade by the 
grant, in 1936, of a special rebate in rail freight and port terminal 
charges During the first three years of war there was consider- 
able increase m industrial activity, likewise there was some 
increase in coal production — but there was not enough coal to 
meet all needs The inevitable shortage, accentuated to a degree 
by transport difhculties, raised prices The yeais 1942-45 brought 
about a coal famine of unpaialleled proportions There was a 
sudden steep drop in production mainly due to inadequate plant 
replacement and renewals and shortage of labour which found 
more attractive and profitable employment elsewhere, especially 
on military works Shortage of wagons led to congestion at 
colfieries, which leacted on output Puces rocketed sky-high in 
ihese conditions 

The statement on page 76 shows the raisings of coal in British 
Indian Provinces and m Indian States during the yeais 1924-1945 

Structure op the Coal Industry 

The coal industry m India can be classified undei three mam 
forms as follows — 

(a) Captive collieries which are owned and operated by con- 
sumer mteiests, these leveal a pure form of vertical integration , 

(b) Collieries under the control of the Managing Agents who 
also finance and operate a number of other mdustiies, here we 
find a combination of horizontal and vertical integration , and 

(c) Privately owned collieries which operate in small units 
and reveal inherent characteristics of diffused ownership and 
individualistic enterprise 

Captive collieries represent principally the holdings of the 
lEulways and the iron and steel companies In 1942, railway 
collieries produced 11 5%, and the collieries owned by the iron 
and steel companies 5 2%, of the total output of coal 

The importance of the place which Managing Agents occupy 
m the coal industry is well recognised A large number of such 
Managing Agents are British houses of gieat standing and repute, 
ah of which are members of the Indian Ae'»ociation The 
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collieries under the management of members of the Indian 
Mining Association accounted for nearly 71% of tfie total output 
of coal m British India in 1943 and 1944 The Managing Agency 
system in relation to coal has both advantages and certain defects^ 
Grouping of a number of pioductioii units under unified control 
and management confers distinct benefits, for instance technical 
staff of greater ability and experience can be employed The 
financial backing which a Managing Agency provides foi the 
individual collieries undei its charge has been ot great value 
during periods of depiession Moreover, duiing the early yeais 
of a new production unit, it is the Managing Agents’ responsibility 
to nurse the venture into the profit-earmng stage 

Turning to the othei side of the picture, the Coal Mining Com- 
mittee, 1937, considered that the Managing Agency system has 
not been an unmixed advantage to the coal mdustiy They 
said “the coal tiade in India has been rathei like a race in which 
profit has always come m ‘first,’ with safety a pool ‘second^ 
and sound methods are *also lan’ and national welfare a ‘dead 
hoise,’ entered perhaps, but never likely to start ” The Mana- 
ging Agents, it is said, are likely to pay excessive attention to the 
commercial aspect of the operation of the companies under their 
control In actual practice, sound methods of mimng and 
national welfare suffeied considerably under the Managing 
Agency system 

The third category comprises a large numbei of privately- 
owned collieries, mostly of small size and often with very diffused 
ownership In India there were 725 coal mines in active oper- 
ation m 1942 Only 138 of these pioduced more than 50,009 
tons a year There were 133 mines producing less than 1000 tons 
jof coal m the yeai 

The privately-owned mines exhibit certain structural vari- 
ations There are a number of “family mines” owned and opei- 
ated by individual families But in many others, the ownership 
has passed into the hands of people whose primary interests aie 
jn othei tilings than coal Some owners are pure and simple 
financiers and, in some cases, utilise the services of raising con- 
tractois for operating the mines There are others who are 
pnncipally merchants in coal, who also own certain units of 
production Some of these mines are operated as efficiently as a 
larger mine with much greater resources at its command Small 
independent collieries may also present a healthy check to the 
giaspmg proclivities of larger groups 

Mining Leases 

There are certain serious defects in the system of mining leases 
in vogue In the Permanently Settled areas of Bengal and Bihar^ 
mineral rights have, through the acquiescence of the Government 
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of India, been enjoyed by the Zainindars who thus also possess 
the power to grant mining leases In the rest ot Biitish India 
with the exception of a few small and comparatively unimpoitant 
regions, and in Indian States, the right to minerals belongs to the 
Government and to the States respectively The giant of mining 
leases in the Peimanently Settled areas is subiect to no regulation 
by the State, with the result that a Zamindar is free to grant 
leases entirely at his pleasure and even to a non-Biitish subject 
The period of lease of 30 years is often too short to exploit an area 
Mining leases should be for a period of 60 years with the option of 
renewal lor a further 30 years to facihtate orderly development 
and avoid wasteful exploitation of mines Another serious 
delect in the piesent system fox the grant of mining leases is that 
the fitness of an applicant for undertaking oi supervising techni- 
cal opeiations and the suitability of the area sought to be taken 
on lease and its layout are judged in the mam by non-technical 
executive officers of Government Technical advice should 
always be associated by the Government with the grant of a 
licence or lease and the development of an area 

In the non-Permanently Settled areas of British India royalty 
IS generally related to the pit-mouth value of the coal, subject to 
an absolute minimum In the Permanently Settled areas of 
Bengal and Bihai, however, the rate is generally a fixed one-and 
there is a wide variety of lates ranging between 1 anna and 12 as 
per ton The wide vaiiation in royalty rates must tend towards 
instability in the coal industry since it renders some coal compa- 
nies more vulnerable to competition than others There should 
thus be uniformity of royalty rates in future 

Friagmentation of holdings consequent on the indiscriminate 
sub-Ieasing of coal-bearing areas is harmful to the national 
interest to the extent that it retards the orderly development of 
an area Small coal-bearing areas cannot be worked economi- 
cally and systematically from the point of view of sound mining 
practice For the future, fragmentation should be avoided by a 
control over leases and sub-leases The evils of the past can be 
remedied only*by the Government insistmg on amalgamation or an 
adjustment of boundaries This should be preceded by a detail- 
ed field survey of the existing conditions 

CoLUERY Labour 

Coal mining employs more labour than any other minmg 
ndustry m India In 1939, the number of persons employed in 
the mdustry m British India was 201,989 (including 23,004 
women on the surface and in open workmgs) as against 790,888 
in Great Britain and 31,417 (1938) m the USA Even though 
India employs several times more labour m the coal fields than 
Amenca, the output pei head is very low m Izidia as inechamdal 
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appliances for screening and loading coal are used t;o a very small 
extent and as the mechanization of underground mining opera 
tions which results in higher output per peisod employed has 
not progressed at the same pace as m America The table on 
the next page is very instructive id this respect — 


Combses 


USA 

Great Britain 
Germany 
Japan 
India 


Annual output pet head {%n tone) 


Above & below Below ground 
ground only 


656 

287 

383 

207 

125 (1038) 
129 (1639) 


not available 
360 
548 
28± 

205 (1938) 
193 (1939) 


The low output per head m India is due not only to the lack 
of modern methods of mining but also to the inefflciency and 
casual character of mining labour “The labourer m Indian coal 
fields IS primarily an agriculturist and, considered as a coal nuner, 
is merely a casual and unskilled worker ” 

TJie employment figure for 1944 came to 247,073 The in 
creased labour force did not bring an mcrease m output, there 
was on the contrEury a dechne The explanation probably lies 
in the increase in absenteeism with rising wages etc which more 
than, offset the increaseln employment This considerable absen- 
teeism 18 one of the pnncipal causes of the low average annual 
output of Indian mining labour, others are the miner’s failure to 
yrork the full shift, his lack of suitable training and the primi- 
tive way in which the coal is cut and raised in many small 
mines 

A notable feature of the coal mdustry in India is that it utilises 
the services of a series of middlemen, called contractors ^nnci 
pally for recrmting labour but frequently also for raising the coal- 
There are the following types of contractors — 

(a) Baising contractors, who recruit the labour and supervise 
their work about a nune Their function is to get the coal cut 
and loaded into wagons at an agreed rate 

(b) Commission contractors, who recruit the labour and get a 
commission on the coal raised by their labom 

(c) Managing contractors, who provide the labour and raise 
co^ for a company at a rate per ton despatched The contrac- 
tor system is a hindroncer to the establishment of proper rations 
between labour and the management Abandonment of the 
Intern is desirable, but care must be taken to guard agjauist the 
poiE^le danger of the drift of labom* away from the mines 

Ih respect of the wagoi xecti^ged by Ao mipers the position 
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in 1944 as stated by the Lataoui Department, Government of 
India was as follows — 

“It may be skid that skilled workers, like miners, earn on an 
average Re 0-14-0 to Re 1/- a day while women coolies earn 
about Re 0-8-0 a day In addition the value of food concessions 
would work out to Rs 1-1-8 in Jharia Rs 1-5-0 in Ramganj and 
Re 0-15-0 in the Pench Valley collieries per worker pei week 
The workers^ also receive free housing and free fuel 

Consumers of Coal, 

The distribution, by consumers, of coal in India during the 
years 1939 and 1942 is shown belo’v 


Distribution of Coal in India 



Thousands of 

Tons 


1939 

1942 

Railways 

8.363 

9,255 

Admiralty 

70 

477 

Bunker 

927 

866 

Cotton Mills 

1,791 

2,258 

Jute Mills 

735 

778 

Iron and Steel 

6,629 

3,887 

Brick and Tiles 

367 

443 

Cement 

857 

1,033 

Paper MiUs 

244 

345 

Port Trust 

122 

128 

Inland Steamers 

507 

414 

Tea Gardens 

188 

156 

Collieries and Wastage 

1,416 

2.634 

Other Industries and domestic 

3,914 

6,326 


Total 26,130 29,020 


Conservation 

As our reserves of good coking coal are limited, conservation 
of coal IS of vital importance from the standpoint of India’s 
industrial future Conservation has three distinct aspects — 
/a) reservation in use, i e , the use of certain coals by specified 
niggsps of consumers only and by none others, (b) rationahsation 
in production, i,e„ the extraction of certain coals so as to secure a 
>%ointi^ing of output With consumer reoiuirements^ and (c) adop- 
tion of TirnTiing methods which would aim at maximum possible 
extraction The first two, in effect, relate to the suppljt of coal 
-to the consumei’s requirements, while the third may be described 
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•as the avoidance of waste in mining It is also necessary to 
pursue vigorously a study of blending and washing possibilities 
with a view to augmenting the limited reserves of good quality 
coking coals 

The regulation of the use of coking coal could be best secured 
'by a system of licensing 

As regards avoidance of waste in mining, the Government of 
India have recently fiamed regulations concerning the principles 
of first woikmgs and de-pillarmg and have also ena’cted a Coal 
Mines Safety (Stowing) Act The Act has been of limited value 
in view of its restiicted scope It is now necessary to extend 
stowing foi conservation also Conservation from the mimng 
point of view should aim at maximum extraction of all coals with 
an ash content up to 30% For this,* stowing should be made 
compulsory, with certain exceptions 
The Indian Coalfields Committee (1946) has recommended 
that stowing should be assisted to the extent of 75% of the total 
cost, subiect to a maximum assistance of Rs 2 per ton of coal 
extracted For meeting the expenditure a cess should be levied 
at the rate of Rs 1-2-0 per ton of coal and Re 1-0-0 per ton of 
hard coke But, for the next 5 years the cess should be at the 
rate of 8 annas per ton of coal and 12 annas per ton of hard coke 
There is an urgent need for increasing the supply of electricity , 
in t&e coalfields Coal used for generation of electric powei will / 
not only aid conservation of the mineral, but also the industrial 
development of the country Electrification of the railways 
should be undertaken in the vicinity of coal fields It is estima- 
ted that the electrification of a mile of tiack is hkely to lead to 
a saving of 400 tons of coal per annum With further progress iH 
the Damodar Valley Scheme, electrical development will be most 
intense in the Bengal-Bihar area wheie large thermal stations 
would supplement hydro-electric power Large-scale electrifica- 
tion may result in a i eduction of coal consumption by nearly 
‘2i million tons of good coal per annum , 

Steps should be taken to develop new fields in suitable areas, 

A plan of development is recommended by the Coalfields Com- 
mittee The Kamptee Coalfield in Nagpur district, C P , the 
lignite deposits in the South Arcot district, Madras and the Korar 
field in Rewa State are selected as the first group of new deposits 
to be opened Other new fields to be developed are Palhakhera 
<Betul district, CP), Korba (District Bilaspur, CP), and Hutar 
field (Bihar) There are also other coal deposits, some of them 
iairly important, which may be developed in due course, 

» 

Nationalisatiom ? 

iTjiere Is now a strong trend of opinion in many countries la 
iiavour of nationalisation of the coil industry. Public controj 
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took \he form of i ahonahsation in countiies like the U K and 
Germany whiCh attempted to regulate production, puces and 
distiibution in varying degrees, while in Russia and Holland 
State ownership and operation ensuied complete public control 
France, too, has been embarking on nationalisation of the coal 
nunes and more recently we have the example of nationalisation 
in the U K The Indian Coalfields Committee does not favour 
the immediate Slate ownership and operation of the entire coal 
industry in India Mr C H Bhabha, Membei foi Works, Mines 
and Powei, in the Interim Government, also expressed the same 
opinion recently “Nationali'sation of such an important indus- 
try as coal cannot be brought about ovei night, despite its 
acknowledged necessity and advantages ” 



1930^ 31 32 33 34 35 38 37 36 39 40 4f 42 43 44 


YEAR 

It IS true that the future of coal as a source of motive power is 
now threatened by the development of cheap hydro-electric 
energy but in India for a long time to come coal will be the chief 
source of power, particularly m the immediate post-war years, 
during which the country is proposing to carry out a large scheme 
of mdustnal expansion 


MINERAL INDUSTRIES I 


83* 


2 Iron Ore 

Of the foui different types of non ores in India — magnetiter 
lateiite, clay ironstone and hematite — the first* thiee types are 
not found m any laige quantities, the great bulk of the iron 
oxes in India are of the hematite kind and is found in Smghbhum 
and Orissa in what is known as the Tron Belt' Other impor- 
tant hematite deposits aie the Lohara deposits of C P , Rajara 
Hills of C P , Bababundan Hills of Mysoie and the Ramgaih 
and Decliaim deposits of Kumaon 

Bihai, the home ot the mineial industries of India, is also the 
home ol the iron-ore mining industry which is the backbone of the 
Indian non and steel industry All the iron ore mines in Bihar 
are situated side by side an the Smghbhum district of Bihar and 
m the Mayurbhanj and Keonjhar States The mine at Guar 
which is owned by the Indian Iron and Steel Co , Ltd , Burnpur, 
IS at a distance of 91 miles from Jamshedpur Not far from Gua 
IS the mine at Noamundi which is the biggest iron ore mine m the 
whole of Asia This is owned by the Tata lion and Steel Co , 
Ltd , (TISCO) Jamshedpur Between Gua and Noamundi lies 
the Bara Jamda Station, near which are situated the Barabil 
Iron Mines which fall in the jurisdiction of the Keonjhar State 
and which are owned by Messxs Bird and Co , of Calcutta Both 
iron ore and manganese aie woiked here The Mayurbhanj 
State iron mines are within a radius of 45 miles fiom Jamshedpur 
The biggest iron mine in this range cs the mine at Gorurnahisani 
Two other non ore mines in the Keonjhar state are located at 
Badam Pahar and Sulaipet and these are also owned by the 
(TISCO) The mine at Sulaipet is the smallest 

The hematite orefields of Bihar and Orissa contain about 
2,832 million tons of high grade ore (with over 60 p c Pe ), a 
quantity which should be sufiicxent for the lequuements of the 
Indian producers for 1,000 years assuming an output of 150,000 
tons of pig iron per annum The following table show-* the*annual 
raising of iron ore in Bihar and Orissa duiing the >ears 1919 to 
1933 (Records of the Geological Suivey of India Vol LXX) — 


(in Tons) 


Yooi 

Smghbhum 

Sambalpuij Mayurbhanj 

Keonjhar 

Pun 

TorAL 

1919 

104,728 

045 

422 599 



629,272 

1030 

113,008 

100 

403,359 



617,377 

1921 

227 173 

797 

661,496 



889,465 

1022 

215,716 

798 

378,134 



694,678 

1923 

218,584 

632 

607,225 



726,441 

1924 

365,238 

654 

996,920 


! 

1,302,812 

1925 

477 580 

703 

967,276 



1,425,658 

1926 

662,079 , 

569 

011,020 


, 

1,594,677 
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Year 

Smghbhnm 

STmb\lpin 

Mayiublnnj 

Keonjhar 

Puii 

Total 

1927 

1,007,037 

5C1 

(>92,137 

36,326 


1,736,000 

1928 

l,m,746 

21 

()83,493 

141,361 


1,950,621 

1929 

1,390,246 

21 

759,875 

187,203 


2,337,344 

1930 

1,099,435 

(J 

659,392 

24,909 


1,783.742 

1931 

588,290 


901,246 

109,841 

9 

1,509,386 

1932 

066,874 

7 

891.193 

186,173 


1,744,247 

1933 

610,04-3 

1 4 

341,602 

196,944 


1,154,396 


The raising of iron ore began as early as 1909 and suddenly 
increased in 1911 by nearly 300,000 tons, the total rising from 
42,653 tons in the preceding yeai to 342,342 tons in 1911 This 
was due to the operations of the Tata Iron and Steel Co , the first 
stage of whose works at Jamshedpur (formerly known as Sakchi) 
was completed towards the end of the year, large quantities of 
iron ore were therefore raised from their Gorumahisani deposits 
in Mayurbhan] state with a view to bnnging the blast furnaces 
into operation Since 1927, iron ore has been mined by Messrs 
Bird and Co , in Keonjhar state, the output being taken by the 
Indian Iron and Steel Co , Ltd 

The ironstones of the Ramganj coalfield which weie formerly 
smelted by the Bengal Iron Co , contain 35 to 45% of iron and 
Irnve reserve of perhaps 400 million tons of ore The hematite 
and magnetite ores of Mysore State amount to severad 
hundred milhon tons of which some 100 million tons are high 
grade In Mysore State, the mines are located in the 
Kemmangundi Hills of the Bababundan range within a radius 
of 25 miles from the Bhadravathi works The annual output 
of the works is 24,000 tons of pig iron, 8,000 tons of cast-iron 
pipes and 20,000 tons of steel The works at present provide 
employment to about 3,500 men in the plant at Bhadravathi, 
500 men in the mines and 6,000 men in the forests (for cutting 
wood for charcoal) There are several deposits of banded sih- 
<5eous magnetite ores m the Salem and Triohinopoly districts of 
Madras which contain several hundred milhon tons of an average 
(tenor of 35 to 40% iron These are, however, amenable to 
magnetic concentration after crushing, whereby the grade can be 
considerably improved 

A number of other deposits, mostly of smaller size, are known 
m Madras, Hyderabad State, C P , Simla Hill States and else- 
where Some of these may contam enough ore to warrant 
smelting on a small scale 

In addition to these, there are enormous and almost inexhaust- 
ible quantities of laterite in various parts of the country, con- 
taimng 25 to 40% oi more iron and varyu^ amounts of alumina 
and manganese 

According to Mr Croolcshank, iron ore is smelted by mdigenous 
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methods in a few villages along the western border of the Char- 
nockite range in the Mallkangm taluk of Vizagapatam district 
The ore used is a hematite-rock found in places among the 
Charnockites It is probably an ultra-basic rock which has 
been much weathered The best deposits were noted noith, east 
of Daipara 

In so fai as the iron content of the ore is concerned, the Indian 
ore IS superior to that used in the gieat iron and steel producing 
countiies of the world and according to Dr Sir *Cyril S Fox, 
these ores (Bihai and Orissa), both m quantity and quality, exceed 
any other ores of the same kind, including the great American 
occurrences of Minnesota, Wisconsin and Michigan The 
comparative superiority of the Indian hematite ore can be seen 
from the following table 


Iron Content of Ores in various Countries 


India 

55 to 70 p c 

Biitain 

30 to 35 

France 

40 

Belgium 

35 

Germany 

40 

USA 

60 to 60 

Sweden 

60 to 70 

Spam 

50 to 60 

Japan 

30 to 50 


Owing to the iich quality of the iron ore the pioduction cost of 
pig iron is low and according to an estimate by the Tariff Board, 
it has resulted m the saving of Rs 8 per ton of steel pioduction. 
On the other hand the lack of phosphorus content has made it 
impossible for the cheaper Bessemer process to be adopted m 
the production of iron 

With the availability of coal supplies in the neighbourhood in 
Bihar and of cheap labour drawn from Santhal Parghanas, the 
Ranchi, Bilaspur and Chhatisgarh districts and the Mayurbhanj 
and other states, the industry, as raw material supplying industiy 
for iron and steel, has been on a very sound footing and promises- 
to provide steady employment to miners Temporarily, owing 
to war-time conditions, certain difficulties arose such as lack of 
adequate transport facilities and exodus of labour from the 
mining areas to Assam m i espouse to war demand 
The total employment in the industry is estimated at 16,000 
of which Bihar alone accounts for nearly 10,000, A large pro- 
portion of this labour is recruited by contractors There were 
6,644 such labourers in 1939 and 4,981 in 1944 Although con- 
tract labour is showing a decline it is still a serious problem 
spite of the precautions taken by the companies there is 
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reason to believe that the workers employed by contractors are 
not fully seemed against exploitation ** It has led to serious 
abuses such as underpayment of wages, miserable housing, 
sweating conditions and disregard of labour laws Labour 
turnover and absenteeism are also high, especially at the time of 
harvest and during the monsoons The state of affairs can only 
be remedied by improving the general conditions of labour, 
raising wages, providing better housing etc 

The production of pig iron in India (British India and Indian 
States) in the years before the World War II was around 2 5 
million tons Of this about one third used to be exported, mainly 
to Japan and also to England and United States of America 
In the following tables are shown the production of pig iron as 
well as iron ore m India 


Production op Pig Iron (Tons) 



Basic 

Foundry 

Total 

1939—40 

1,154,636 

683,000 

1,837,636 

1942—43 

1,301,321 

503,032 

1,804,353 

1943—44 

1,318,476 

368,075 

1,686,551 

Production of Iron 
(in tons) 

Ore in India 

(in tons) 

Year 

Quantity 

Year 

Quantitj? 

1919 

563,750 

1932 

1,760,501 

1920 

558,005 

1933 

1,228,625 

1921 

942,084 

1934 

1,916,918 

1922 

625,274 

1935 

2,364,297 

1923 

821,053 

1936 

2,526,931 

1924 

1,445,313 

1937 

2,870,832 

1925 

1,544,578 

1938 

2,743,675 

1926 

1,659,295 

1939 

3,166,074 

1927 

1,846,735 

1940 

3,013,356 

1928 

2,055,981 

1941 

3,195,057 

1929 

2,428,555 

1942 

3,213,796 

1930 

1,849,625 

1943 

2,655,197 

1931 

1,624,883 

1944 

2,363,615 


3 Chromite 


General 

Chromite, (also celled chrome ore, chrome iron ore, chroticuc 
iron ore etc ) is regarded as a basic mineral of great strategic 
importance It is an oxide ore containing varying quantities 
of Iron and aluminium oxides as impurities The chromic 
oxide content of high-grade ore is of the order of 50% It is a 
hard material with specific gravity ranging between 4 apd 4 6 
and melting point between 1546®C and 1730®C 
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The uses of chromite are classed under three ma]or groups* 
metallurgical uses, refiactory uses and chemical uses In the 
United States, the peicentage distribution by industries in 1937 
was 45% metallurgical, 40% refractory and 15% chemical 

Among the principal metallurgical uses of chromium aie its 
employment in alloys wherein the othei majoi constituent is 
either iron, nickel or cobalt Depending on the percentage of 
chromium used and on the othei alloying constituents, a wide 
range of properties, centering largely round strength, toughness, 
hardness, resistance to abrasion and wear, lesistance to chemical 
and atmospheric corrosion, resistance to oxidation and mecha- 
nical weakness at high temperatures, and high electiical resist- 
ance, aie developed Depending upon the propeities desired in 
the alloy, there is variation m chromium content ranging from a 
fraction of 1 per cent up to 50-60 per cent For example, alloys 
of mdustiial importance are low chromium steels (0 5-1% 
<,hromium),cast chioimum steels (0 6-1 1% chromium), chromium 
cast irons (0 2-4% chromium), intermediate chromium steels 
(3-12% chromium), stainless irons (12-15% chiomium), stamless 
steels (12-18% chromium), super stainless steels (12-13% 
chromium), chromium-nickel ferrous alloys (14-30% chromium), 
electrical resistance alloys (8-20% chromium), chromium-cobalt 
alloys (20-35% chromium) and chromium metal (97-100% 
chr&mium) 

The refractory uses of chromite are primarily in the manu- 
facture of chromite bricks for furnace construction The entire 
furnace may be built of chromite, but more often it seives as an 
insulating layer between a basic health and an acid roof 

Chromite is the raw material for the manufacture of a number 
of chemicals Most important among them are the chromates 
and dichromates of sodium and potassium Others include 
chromic acid, chrome alum, chromium sulphate, acetate and 
chloride A high percentage of chiomium is indispensable in 
the metallurgical and chemical uses 

The following table gives the production of chromite in the 
world and its percentage distribution among different producers. 


Year 

2 

It 

1 Southern 
Khodesia 

s 

ll 

P 1 

c3 

1 

1 

1 

1 India 

South 

Africa 

} 

i 

5 

d 

i 

; la 

3) 

C 1 

§ 

& 
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171,000 

36 S 
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8 8 
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1 
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10 1 
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1 
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3 6 
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1 
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Distribution in Ind ia 

Deposits of chromite ore are reported to occur in Baluchistan, 
Mysore, Bihar and Oiissa, Ratnagin Coast in Bombay Presidency , 
Salem District in Madias, and some other places of lesser 
importance 

Production in Baluchistan dates from 1903 and increased ftom 
284 tons in that yeai to 27,209 tons in 1937 Total production 
during the peiiod 1903-1938, amounts to 420,103 tons and the 
high grade ore corresponds to the following percentage 
composition Cr2 0^ 54 5, Fe, O 13 0, Mg, O 15 5, Ah O j, 11 0, 
and Si O2, 2 5 The 01 e is transported by rail from Zhot district 
to Kaiachi port (600 miles) and exported 

In Mysore State, the mineral was located m the districts of 
Mysore, Hassan, Kadui and Chitaldrug The mining of the ore, 
was begun in the State in 1907 Low grade ore is being concen- 
trated by the Mysore chromite Ltd Several analyses of the 
Mysore ores show that the chromite content varies between 
45% and 51% 

The discoveiy of chromite ore in Singhbhum District in Bihai 
and Orissa was made in 1907 The occurrences are sited west of 
Chaibasa in the hills of the Kothan estate The ore is transpor- 
ted to the rail head m bullock carts and trucks and thence sent to 
Calcutta by rail Regular exploitation of this ore on a commer- 
cial scale began m 1913 and the production between 1913 and 
1938 amounted to 91,290 tons of ore There are other occur- 
rences of the ore at Janva and Raiyrakocha in Karaikela These 
deposits extend into Orissa and are worked in Saraikela State 
in the Eastern States Agency 

Occurrence of chromite in the Bombay Presidency near 
Kankaulx in the Ratnagin District was first mentioned in 1910 
Mining of the ore m this area, where the reserves are estimated 
at 67,000 tons, commenced in 1937 with 500 tons production 
during that year The chromite content of the ore ranges from 
31 6 tb 36 9 in the Kankauli deposit and from 33 4 to 39 0% in 
the Vagda deposit 

The occurrences of chromite in Madras are situated in the 
Chalk Hills of Salem District The ore is low grade ore with 
35 6 and 44 5% of CrgOg in two samples analysed High grade 
ore with 46-50% of Cr203 is reported in the neighbourhood of 
Kbndapalli (near Be2swada, Krishna District) The reserves 
are estimated at 50,000 tons The deposit needs careful prospec- 
ting for verification of the extent of reserves 

Besides these places, chromite is reported from Kashmir, 
N' W Frontier Piovmce (Hadara district), the Andaman Islands 
and Burma 

Value of chromite ore depends upon the percentage of Cr^ O3 
Buyers stipulate that chromic oxide and iron oxide percent- 
'Eges should be stated though sometimes the percentage of silica 
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and alumina are also wanted Ferro-chrome pioducers specify 
usually 50% Cr^ O3 and less than 15% of non oxide Foi re- 
fractory purpose ore should contain less than 6 to ^% sihca and a 
chromite content of 38-42% is acceptable 

Total reserves of chromite in India are estimated at about 
1,00,000 to 2,00,000 tons of high grade ore 
The following table gives the average production of chromite 
duruig the quinquennial periods stated 


Five-year 

Period 


Baluchis- 

tan 

Mysore 

Bihai & 
Orissa 

Total out- 
put fiom 
all sources 

1924-1928 

Tons 

Rs 

17,855 

2,61,649 

23,833 

3,29,800 

2,104 

44,785 

43,784 

6,36,233 

1929-1933 

Tons 

Rs 

11,682 

1,73,996 

13,287 

2,47,476 

5,141 

83,161 

30,711 

5,04,634 

1934-1938 

Tons 

Rs 

16,436 

2,36,957 

19,404 

2,41,371 

7,666 

97,967 

43,329 

5,82,923 

1939 only 

Tons 

Rs 

13,952 

2,07,430 

30,708 

3,26,863 

4,476 

1,01,218 

49,136 

6,35,511 


The exports of chromite during the two quinquennial peiiods 
ending 1933-34 and 1938-39 amounted to 16,880 and 25,814 tons 
per annum valued at Rs 5,65,208 and Ra 8,13,778 respectively 
The principal importing countries were the Umted Kingdom, Nor- 
way, Germany, Belgium, France and the United States TJtilis- 
ation of chromite within India was restiicted to the manufacture 
of chiomite bucks 

Aftei the outbreak of World War II, the cessation of imports 
of dichromates led to the estabhshment of the dichromate industry 
in India Nearly a dozen firms came into existence for the manu- 
facture of theses alts A second outlet for the utilisation of chro- 
mite within India was the manufacture of certain types of chrome 
steels This development was also an outcome of the recent war 

4 Magnesite 
General 

The varieties of magnesite of industrial value have been classi- 
fied as follows on the basis of texture and composition (Crook) 

(1) Spathic breun^ ente 0 g from Syria 

(2) ^p/lthlc indgnesue. r g from Quebec and Washington. 

(3) Compact magnesitp e g from Greece, India and- 
Califoima 

<4) Hydromagnesite from Bntish Columbia 
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The compact vein magnesite of India is a haid, white, brittle 
mineral which closely resembles unglazed porcelain and breaks 
with a conchoidal hacture The granules of which it is compos- 
ed are microscopically small and so its crystalline structure is 
not visible to the naked eye 

Distribution in India 

The most impoitant magnesite deposits of India aie those ot 
the Chalk Hills, situated between the town oi Salem and the foot 
of the Shevaroy Hills, m Madras The plain surrounding the 
Chalk Hills is composed of ancient crystalline rocks The magne- 
site occuis over an aiea of about 4i sq miles in an intiicate 
net-work ot veins piercing these rocks The relative proportion 
by volume ot magnesite in the rock has been estimated at about 
one-halt to one-third over an area of 130 acres and at about 
one-sixth to one-tenth over an area of 1,140 acres The 
remainder of the area contains thin veins and patches of magne- 
site impossible of estimation The reserves ot magnesite in 
these hills are practically unlimited The richest portions stand 
up in hillocks rising some 140 ft above the level of the plains 
Nodules and thin veins of chromite occasionally occur with the 
magnesite The Salem magnesite is won by open quarrying 
operations and pait of it is lightly calcined on the spot before it 
as railed to Madras for export 

Important deposits of magnesite occur at Dod Kauya and Dod 
Katur in the Mysore and Hassan districts of Mysore State 
The reserves are believed to amount to seveial hundreds of 
thousands of tons Near the surface the Mysore magnesite is 
often admixed with *kankar* but deeper down, after freeing the 
mineral from adhering serpentine and silica, a good quantity is 
obtainable 

Magnesite of the breunnerite type occurs with soap-stone and 
asbestos near Dev Mon in the Idar State of Bombay Consider- 
able quantities of magnesite were discovered in 1913 in the 
western portion of the Dungarpur State of Rajputana 

The list by no means exhausts all the known occurrences ot 
magnesite in India and several others have been recorded, especi- 
ally in Madras 

The output of magnesite in 1944 was 37,950 tons valued at 
Rs 4,78,194, 


CoMMERcun Uses 

Magnesite is chiefly used as a source of magnesia, the oxide 
of magnesium There are two commercial varieties of this subs- 
tance When magnesite is burnt or calcined in a kiln at a temp, 
.not exceeding 1,000®C, a product is obtained^ which still contains 
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2 oi 3 pel cent of carbon dioxide This is known m the trade as 
^caustic* 01 ‘calcined^ magnesia It slakes* when exposed to the 
air and in conjunction with magnesium chloude, is the chief 
component of the ‘oxychloride* in which it is used foi the con- 
struction of fire-proof partitions, artificial stone, tiles, abrasive 
wheels etc Such a cement is said to have been employed by the 
Germans in building their gun emplacements during the war, on 
account of its strength, lesilence and ciuick-setting piopeities 
When the calcining operation is earned on at highei temper- 
atures, preferably above 1,500°C, the resulting magnesia con- 
tains less than }% of carbon dioxide It is then obtained as a 
very inert substance which is not easily attacked or disintegra- 
ted even by extreme heat This mateiial is known as ‘dead- 
buint* or ‘sintered* magnesia Its mam application is as a re- 
fiaciory lining for steel furnaces It has been estimated that 
above 6 pounds of magnesite is consumed for every ton of steel 
made by the basic open-hearth process and that 90% of the total 
output of magnesite is used for this puipose alone in the USA 
Refractory magnesia is also utilised in othex metallurgical furn- 
aces such as lead and copper smelteis This application of the 
‘dead-burnt* mineral is of much greater importance than that of 
the caustic variety Magnesite bricks are used in the constiuc- 
tion of soakmg-pits, metal mixeis, billet-and-bar heating furn- 
aces, copper conveiteis and many special types of furnaces In 
the form of giain and brick, magnesite is also used in copper 
reverberatones 

Magnesia is used to a hmited extent in the manufacture of 
certain varieties of vitreous porcelain Magnesite is also em- 
ployed in the preparation ot medicinal compounds, foi fire- 
resistmg paints and as a constituent of non-conducting materials 
for steam-pipe and boiler laggings Formerly it was used m 
making sulphite paper pulp and as a source of caibon dioxide 

The large consumers of raw magnesite deal direct with the 
producing companies Contracts are a matter of private negoti- 
ation The usual tiade practice is for the customer to pay 70 to 
80 per cent of the value ot the cargo on receipt of the shipping 
documents, the balance being adjusted after analysis by an agreed 
analytical chemist Mmor purchasers whose demands are hmited 
to a few bundled tons of powdered caustic magnesia per annum^ 
buy then requirements through biokers or merchants of whom 
there are several, 

Haw magnesite is shipped m bulk The refiactory magnesia is 
sold either m the form of sinter or bricks The shapes of the 
latter vary according to the purpose for which they are to be 
used A common sizse is Such bricks aie sold 

by the ton. It has been calculated that 48 tons of magnesite are 
required to install the bottom of one sixty-ton basic, open-hearth 
furnace All refractory bncks should be kept dry Magnesia 
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bncks may be entirely destroyed in contact with damp air, la 
shipping overseas or to moist climates, they should be packed 
m boxes and stored in a dry place 

The unit of sale for all varieties is the long ton Calcined and 
dead-burnt products are delivered in bags of 185 to 190 Ibs^ 
or when fine-ground, in paper-lmed barrels 

Competing Sources of Supply 

The chief competing countries are Austria, Hungary and 
Greece — also U S,A 

The most important deposits of Austria-Hungary aie near 
Veitsch in the Muiz Valley The exploitation is controlled by a 
monopoly, the Vietscher Magnesitaktiengesellschaft A factor 
of great economical importance is the abundance and accessibi- 
lity of brown coal which is used in the sintering kilns The 
deposits are large and easily quarried, they are accessible and 
labour is cheap Hence the success of magnesite mimng is 
Austria m the past 

The Grecian deposits he in the northern part of the island of 
Euboea They are Worked by open-cast and underground 
methods The mines are connected with the ports by aerial 
ropeways Brown coal also occurs in the island and is 
used with imported coal in the preparation of caustic hard-burnt 
and dead-burnt magnesia 

Before World War I the U S consumed about 150,000 tons of 
calcined magnesite per annum, about 96% of this total being 
imported, mainly fi:om Austria The small domestic produc- 
tion was Californian With the shutting-oflf of foreign supplies, 
Amencan production increased, Cahforma reached a maximum 
of 105,000 tons of crude magnesite in 1917 and the crystal- 
Ime magnesite deposits of Washington were opened up 
m 1916 

l^gnesite occurs m large lenses associated with serpentine 
and dolomite near Calument in Quebec Quarries were opened 
and large amounts extracted during the war, but production 
declined rapidly since then Both calcined and sintered magne- 
sia are prepared fot export to the U S, and for domestic use by 
Canadian steel companies 

Large quantities of magnesite are quarried m the Pisa and 
Tormo Provinces of Italy, and smaller amounts in the Santander 
province of Spam Boiii ate of the compact type Norway 
yields a white spathic magnesite which is sinted and made into 
bricks of excellent quality Russia contams deposits in the 
Southern Urals In Australia deposits are known to occur m 
most of the states of the Commonwealth Other occurrences 
are known m Cyprus, Asia Minor, Mexico, Venezuela and 
Manchuria. 
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Magnesite 


Indian Production and Exports 1939-44 (Tons) 


Year 

Production 

Export 

1939 

33,568 

12,132 

1940 

43,297 

16,567 

1941 

40,710 

14,228 

1942 1 

47,780 

11,616 

1943 

49,070 

13,513 

1944 1 

41,936 

11,210 


Production op Magnesite in Some Countries (in tons ) 


Austria 

■Greece 

India 

USSR 

USA 

Yugoslavia 


1914 1919 1932 1935 1938 


110,960 

134,504 

1,680 

10,083 144,643 


134,409 300,312 415,000 
44,669 93,563 168,243 

14,807 17,257 26,022 

334,454 475,000 
34,892 160,711 88,000 

33,317 30,225 39,314 


Prospects 


Analyses of Indian magnesite, caustic and dead-burnt magnoffiyi 
are given, together with those from other sources of supply 
It will be observed that the Indian materials are higher in 
magnesia and lower m lime than any of the others In the 
comparative lowness of alumina and ferric oxide they may 
also approach closer to the Grecian type than to the Austrian 
Analyses op Indian and Grecian caustic and dead-burnt 

MAGNESIA AND OP AUSTRIAN DEAD-BURNT MAGNESIA 


Content 

Indian | 

Grecian 

Austrian 


Caustic 

burnt 

Dead- 

burnt 

1 

' 

Magnesia 


% 1 
93 12 

o/ 

/o 

91 00 


% 

89 2 

Lime 



2 5 

wsSm 

2 5 

Pemc oxide & 
Alumina. 


1 22 

2 85 

\ 

1 57 

8 4 

Silica* 

2 54 

4 38 

2 55 

3 00 

3 8 

Loss on Ignition 
or moisture 

2 31 


1 10 

0 71 
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Considering all the factors it can be concluded that theie will 
be a growing demand for Indian magnesite and its products in 
India and the Bast generally as the metallurgy of iron steel and 
other metals develops there It also seems that the use of magne- 
site 111 the manufacture of floormgs, cement and artificial stone 
in the East is capable of consideiabie expansion 



CHAPTER VII 


Mineral Inclustiies II 
5 Mica 

Geneutl In India, mica had been used m medicinal pieparations 
and for decorative and ornamental purposes from ancient times At 
piesent mica is extensively used in the electncal'industry Mica 
IS one of those invaluable raw materials m which India holds a 
practical monopoly No substitute has yet been perfected which 
can displace it Irom its multifarious uses in the eiectiical industry 
Mica IS not only a vital key raateiial for the development of the 
electro-technical industries m general but a material of great 
strategic importance in times of wai During the last six years 
of war mica has played an indispensable pait m the manufacture 
of the delicate piecision machinery to which Science has given 
a very high place in modern warfare Without using mica as 
the insulating medium, it would not have been possible to 
make modern high-power motors for aeroplanes Tiansmission 
of power undei enormous tension exceeding 250,000 volts is 
possible only by the use of mica insulation m the transformers 
Electrical mica finds a wide use as a terminal insulator in many 
modern appliances, such as water-heaters, colfee percolators, 
roasters, fiat irons etc The motor industry absorbs a very 
considerable amount of micanite foi use in ignition coils 
Washers and discs of mica are employed m a laige variety ot 
electrical appaiatus and machinery m some of which the heat 
insulation as well as the electrical insulation-properties of mica 
are of importance “The development of wneless telegraphy 
and radio communication, aeronautical engineering and motor 
transport would have been impossible without it Each motor 
and each gcneiator in an automobile or truck uses about 30 mica 
segments as insulating pieces in its commutator and mcie than 
300 millions of such segments are annually consumed in the 
automobile industry alone m U.S A “ The great role of mica 
can be easily visualised from the above 
Among other important uses of sheet mica may be mentioned 
construction of stove fionts, lamp chimneys, tops, shields, scieens 
etc , protective spectacles and windows in the towers of warships 
Ground mica is used in the preparation ol pipe and boiler-lag- 
gmgs, fire-proof paints, patent roofing materials and as a decor- 
ative medium fbr fancy papers and ornamental tiles ‘Abhra- 
bhasma' or ash of mica — an orgamc indigenous medicmal 
preparation is used as a tonic in various chronic diseases 
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“The micas are complex potash-alumina silicates containing 
variable proportions of magnesia and iron, a little soda, calcium 
and lithia may be present and very rarely fluorine All contain 
combined water “ “A distinctive feature of mica is that it is 
entirely used in its mineral condition, unlike most minerals which 
are used eithei for extraction of metal or conveision into some 
other form or compound ” 

Indian Mica Industry 

Before the war, India produced approximately 70-75 pc of 
the world*s output of mica of which about 55% was obtained from 
Bihar So far as the better quality of mica is concerned, perhaps 
80% of the world's requirements has emanated from Bihar 
The production has progressively increased from 32,488 cwts 
in 1921 to 135,545 cwts m 1939 During the war the production 
further increased to 180,336 cwts in 1943, of which Bihar's shaie 
was 103,468 cwts 

During the war, the Indian mica industry had been the mam 
source of supply to Allied countnes, but production from Brazil 
increased considerably mdeed, particularly in the better qualities 
Some idea of the size of the Indian industry may be obtained 
from the fact that the pre-war annual value of the exports was 
approximately Rs 1 croie, the annual value during the last few 
years has been of the order of about Rs 2i to 3 ciores 

The principal form of mica is known as Muscovite of which 
there are two mam varieties Ruby mica, found principally m 
Bihar and Rajputana and Green mica found piincipally in 
Madras Another variety of mica, phlogopite, is produced 
mainly in Canada, but deposits are known to exist in Travancoie, 
and in Madugula Estate in Madras 

Muscovite occurs generally very sparingly in* a rock known as 
pegmatite which forms small veins, lenses or irregular masses in 
schists Because of the small size and irregular nature of the 
pegmatites and of the spare and irregular occurrence of the mica 
within them, mica mining is a somewhat hazardous undertakmg 
as compared with certain other minerals The mam mica belt 
of Bihar is included within Hazaribagh district, and the most 
within the Kodarma Reserve Forest Other centres of activity 
m Bihar Belt are Dhorakhola, Manodih, Dhab, Gawan and Tisn 
In Madras, the mica belt covers about 500 sq miles on the 
coastal plains, withm the Nellore district The main mica 
centres are Gudur, Rapui^, Podalakur and Kaveli Some mica 
deposits have been found in Coimbatore and Salem districts* 
The green mica of Madras is not of such great commercial import- 
ance as the Ruby mica of Bihar 
In Ra^putana, mica is found m Ajmerj Merwara and in several 
of the States, mainly Mewar* Tonk, Jaipur and Shahpura The 
production &om Ra^putana has increased considerably since 1936* 
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Very small amounts ol mica have been obtained m Travancore 
and other parts of India such as Nilgiri m Madras, Sambalpur 
district in Oiissa, various states of the Eastern States Agency 
and Hazara district in the N W F P 

Mica deposits are mostly worked by open-cast quarries or 
surface workings As the workings extend down to depth, mica- 
mimng is carried out by underground methods When mining 
IS carried out below the surface, especially by small capitalists 
the workings are seldom planned and they follow the* mica iiom 
book to book, often resulting in most inegulai and toituous 
tunnels Power is supplied in some mines by steam boilers, in 
others oil engines are used Diesel engines are now commonly 
used Some mines are dry, but most are wet and mechanical 
pumping equipment is needed in large mines and hand pumps in 
smallei ones Accession to mines is by ladderways Ventilation 
IS natural, aided by the aii-machme drills, but fans aie installed 
m deep winzes or long drills Most mines use candles, a few 
huincane lamps and few others electiicity 

The centres foi cutting, sorting and splitting Bihai mica are 
Kodarma, Jhumn-Telaiya, Domchanch and Gmdih The entire 
output of Rajpiitana mica is also dispatched to Bihar for final 
treatment It is estimated that there arc about 140 establish- 
ments in Bihar and 3 of these employ ovei 1,500 persons each 
Ilf Madras, the mam mica centres are at Gudui and Chennur 
wheie there are about 50 factories In recent yeais a number 
of factoiies have been started in Rajputaiia for cutting and sor- 
ting mica In the wai period factories weie started at Bhilwara 
and Kan Kranli each employing about 200 workers 

In addition to the treatment of mica within the lactones, there 
is a large cottage industry in the conveiaion of mica into 
splittings 

The value of mica depends upon its physical perfection Mica 
should be free from flaws and ciacks and should be iii as laige 
pieces as possible Caie is, therefore, taken in dulling and 
blasting that the crystals of mica aie not damaged The mica 
crystals or ‘books* are carefully sorted from the broken rock in 
the mine and conveyed separately to the surface Crude mica is 
usually separated underground oi on the surface The rest of 
the broken rock is also biought to the surface foi being dumped 
The average mica content ot the woikable portion of a pegmitite 
18 about 6% of the total rock excavated 

The rough books of mica are first split up into thick sheets 
These mica sheets are then trimmed i e , the broken and flawed 
pieces around their edges are removed In Bihar, the mica is 
trimmed by the country-made sickle In Madias mica is cut 
by means of shears The trimmed mica is known as sheet mica 
or block mica The thickness of block mica may vaiy down to 
H 008\ The percentage of blbck mica produced from crude 
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mica in Bihar is about 20 Some of the best quality mica blocks 
are split into condenser films varying m thickness fiom 0 001 
to 0 003" 

Mica IS sorted according to quality and size According to the 
degree of inclusions and stains present in Bihar mica, it la com- 
mercially termed clear, slightly stained, heavily stained and black 
spotted etc In Madras, the mica is classified as clear green, 
splitted green, yellowish and brown etc 

It IS doubtful if mica muimg will evei reach the stage of high 
technical development typical of modern metal mines, mainly 
because individual mica veins are laiely of sufficiently large size 
But it IS certain that the future history of mica mining, at least 
m Bihai is dependent on a gradual improvement of the modern 
technique and mechanical equipment now introduced, leading 
to vigorous development 

Mica mining is no longer an occupation for the small miner 
with little 01 no capital The large companies such as Chattuiam 
Haribram and Chrestien Mining Co , may be working 30-50 mines 
m various stages, some at a loss, some gaining In Bihar the 
cost of mining excluding overhead charges is Rs 5 to Rs 10 per 
maund (82 lbs) of crude mica cages underground range from 
6 as foi unskilled labour to Rs 1-2 for skilled In Ra 3 putana 
mining cost is veiy low, about Rs 3/8 per maund of crude mica 

At one time mica mining m Bihar was intermittent, vigorous 
in diy season and moistured dmmg the lains Now the mechani- 
cally equipped mines keep open the whole year One difficulty 
IS scarcitj^^of labour in certain areas A few companies now take 
many of their miners daily to mines by lony The labour being 
almost entiiely agricultural, becomes deficient in the monsoon 
and is generally irregular in attendance Most mines are working 
3 shifts but some are working 2 shifts of 9 hours each 

The mica industry is financed with small capital and hence is 
sensitive to maiket conditions, any size of slump closes down 
smalleis ones and normally only such mines aie worked as can 
find a ready market for their mica One of the largest fiims in 
Bihai employs about 5,000 men underground in the diy season 
and about 5,000 persons in the factoiies The total numbei of 
woikers employed in the Bihar mines in the yeai 1937 was 
23,473 Figuies foi employment foi 1938 and 39 aie 23,358 ai^d 
23,896 respectively and foi 1942 and 43 43,965 and 46,431 
respectively In the mines and factories togethei about 60 to 
70 thousand peisons are engaged In addition about 100,000 
persons aie engaged as ‘home splitters * A large number of 
these aie children and women The area has a supply of cheap- 
laboui 

The pre-eminence Indian mica in the world*s markets, is not 
onlv cue to excelicrc quality; of the so-called ‘Bengal ruby* 
mica, of Bind! bu tdao to ihe great manual dexteiity of the^ 
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aboriginals, mainly women, who trim and split the mica with 
crude soft iron sickles (or shears in Nellore) These workers are 
very expeit in the ait of splitting mica into extremely thm films, 
1/1000^' in thickness In the United States and bthei countiies 
various equipments have been devised to prepai 3 mica splittings 
mechanically, but none of them can excel the Bihar women and 
children m the fineness of the splittings obtained Mica from. 
many foreign countries is exported to Lidia foi splitting only 
Mica-splittmgs are used in the manufactuie of micaniie (built-up 
mica) 

A large amount of scrap mica lies waste outside the mica mines 
and factoiies in India In other countries, this mica is giound 
(either by wet or by dry-grinding methods) to produce mica 
powdei which is used for a number of industrial purposes 
Marketing Mica is sold locally eithei in tne crude form as mixed 
cut block (bima) or as sorted block Some of the laigei conceins 
have also decided m recent years that it does not pay them to 
cut and sort, and they sell most of their output as crude mica 01 
they may merely cut and sell the product as mixed block 01 buna 
The shippers have to sort before export even the soited cut block 
coming to the bazaar Most oi the bazaar mica is sold by auction 

The splitting industry is mainly in the hands of the huger firnib 
paii^cularly F F Chrestien & Co , Chattmain Plailiram, and 
Indian Mica Supply Co Naturally the smallei producer has 
little dilhciiity m selling his better quality block mica, but the 
lower quality block, used only for splittings, can find a maiket 
only within the splitting block requiiements of the laigei films 
above that which the latter have named along with then better 
quality block mica Among the medium and sxnallei pioduceis, 
this dilliciUty of the disposal of splitting quality biock mica is 
one of the peiiodical problems of the mica uidustij^ 

Until recent years, the greater pait of the Indian expoits of 
mica w^ent direct to agents and brokers in London lioin where 
it WPS redistributed to the principal consaming couiAiies 
London was the world’s marlcetmg centre for niica Bat since 
1028, the larger Indian exporting eornpaiiies are shipping direct 
to the principal importing countries 

In 1940 the Geological Survey of India pin chased mica for the 
American Stockpile and later for the Metals Reserve Corporation 
on behalf of the American Government In 1942, the Joint 
Mica Mission, representative of the U K and USA Governments 
was formed to buy all mica destined for esipoit fiom India, on 
behalf of the Alhed countries With the withdiawal of the Joint 
Mic^ Mission from the industry, the expoit trade will return to 
the raiious dealers 


Production Figures 

The average annual production between 1934-1938 was 
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India 1205 tons block, 4490 splittings, 3154 tons scrap 
USA 489 tons uncut sheet, 16,603 tons scrap 
Brazil 247 tons dressed mica 
S Afi ica 829 tons scrap 

Madagascai 495 tons dressed mica 

Canada 93 tons trimmed and cobbed, 23 tons splittings, 
554 tons scrap 

Argentine 205 tons dressed mica 
Australia' 67 tons dressed mica 
Norway 82 tons dressed mica 
Korea 82 tons sciap 

A very little mica is used in India probably less than 1,000 cwts, 
of block mica, and this should tend to decrease the difference 
between exports and production 
The following table shows the production and export of Indian 
mica during the yeais 1929 to 1944 


PRODUCTION AND EXPORT OP INDIAN MICA 


Year 

Producii07i 

Export 

Quantity 

Cwts 

Value 

Rs 

Quantity 

Gwts 

Value 

Rs *• 

1929 

53,231 

26,59,759 

11,14,640 

1,03,08,000 

1930 

52,727 

26,68,986 

74,068 

67,59,000 

1931 

38,963 

20,37,634 

50,368 

39,36,000 

1932 

32,713 

14,35,401 

40,466 

31,52,000 

1933 

41,075 

16,82,045 

65,718 

44,74.000 

1034 

56,706 

20,76,599 

1,04,502 

69,07,000 

1935 

58,754 

25,52,612 

1,66,649 

83,49,000 

1936 

87,071 

32,52,350 

1,79,594 

94,06,000 

1937 

1,04,658 

39,50,281 

2,93,971 

1,48,40,000 

1938 

1 1,23,169 

42,04,633 

1,61,844 

1,14,12,000 

1939 

1,35,545 

W 

2,18,926 

1,76,86,000 

1940 

' 1,48,854 

If 

1,39,099 

1,47,38,000 

1941 

1 2,02,337 ; 

f f 

2,26,786 

2,86,99,000 

1942 

2,03,750 

)f 

1,73,910 

2,91,31,000 

1943 

, 1,80,336 

f 1 

1,49,650 

2,80,40,000 

1944 

1 1,49,431 1 


76,734 

2,94,43,0d0 


Mica Products, 

Micamte The uses to which virgin mica may be put are 
restricted by the availability and cost of sheets of large size 
'Whenever larger aieas are to be insulated, built-up mica pro- 
ducts have to be used, in which laminated mica are rebuilt into 
layers with the help of suitable adhes^^cs For insulation of 
long conductors, large commuiaLors, bars, shpiiiigs, etc, mica 
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splittings are built up into a variety of composite forms with the 
help of suitable adhesives and this built-up mica product is 
commonly known as micanite The development of micanite and 
its industrial utilisation was of far-reaching consequence in the 
advancement of the electiical engineeiing industiy Micanite 
has been found to be as good as natural mica, or superior to it in 
certain respects, particularly m its adaptability loi shaping, for 
any specific purpose It can be milled to uniform thickness, 
can be made into any desired size oi shape includmg cubes of 
circular, tiiangulai, rectangulai or complex cioss-sections and 
may be hot or cold moulded 

Micanites are prepared usually in thiee finished forms viz 

(a) sheet micanite (b) hot-moulding micanite (r) coldmouldiug 
micanite Sheet micanite is used generally for plant-insulation 
work such as insulating the segments m commutatois and heating 
apparatus Hot-moulding micanite, extensively u&ed for mould- 
ing cones, bushings, commutators, U-iings, channels, tioughs, 
armature slots etc , as also to wrap transfoimei paititions, field 
coils, lound squaie oi lectangulai tubings etc , ufcuallv sottens 
at 100°C when it can be loadily moulded into any desiicd shape 
On cooling, the sheet regains rigidity Cold-moulding micanite 
IS used in insulating armatures, slotb, transformeis, coils, mag- 
nets, commutators cones and field coih as well as foi foiming 
coUais, channels and rings 

Micamtc is used in the production of vaiious aiticles which 
are vital paits of electrical machineiy oi appaiatus They aie 

(a) Spa? 7c plugs Modern high powei motors used fox aeio 
planes are made possible by spaik plugs in which mica is the 
insulating medium The central clectiode is wrapped vith finest 
quality mica film^ Neai the electiode end this is coveted with 
washers of phlogopite because of the giaat heat and on the outside 
near the terminal end by muscovite washeis Recently high 
quality porcelain insulation is replacing mica in spa^’k plug-^ foi 
the highest power aero-enginos 

(b) Transformois Transmission oi powei undei enofmous 
tension of over 250,000 volts is possible only by the use of 
mica insulation in the transfoimers where high and low tension 
windings aie m close 3Uxtaposition 

(c) Condenses Mica is used as a dielectric in radio conden- 
sers owing to its low powei iactor and high diolectnc constant 
Tiansmitter condensers need better quality mica than iecei\ei 
condensers The finest quality mica for the fiist comes neaily 
all from India with Brazil as tho second big somce High qualixy 
mica IS also used for othei condensers e g m acioplano magnetos 
and along powerhnes for television transmission 

(d) Ba4io tubes Pieces of mica aie used to support and 
insulate from each other the filaments m radio tube receiving sets 
The pieces are stamped out from sheet mica, the wastage being 
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about 60% No effective substitute for this has so far been 
found, but ceramic materials are sometimes used 

(e) Telev%sion Highest quality mica is used as fitter in tele 
vision For this the sheet must be flawless free from most 
minute air inclusions and surface scratches Hence a special 
process of splitting under water in the place of manual splitting 
18 adopted to prevent scratching Mica suitable for this use 
i^ets very high price 

(/) ArTTCUiui'ea ‘‘Sheet mica insulation is used in certain 
generators or motors which have to run at high temperatures, 
such as fully enclosed mined where moisture and dust must be 
kept out, and in machines working in hot chmates ” The greater 
portion of armatuie insulation on which the world^s electnc power 
js based, is however of built-up mica 

(g) Commutatora ‘Perhaps the greatest amount of mica is 
required for insulation between copper segments of generator 
and motor commutators* For this buQt up mica is used 

(h) Y nnga Another important part of commutator is the 
V ring at each end of the commutator which insulates the 
copper segments from the steel V edge Rings are made from 
built-up nuca board 

( i ) Micamte paper and cloth Flexible micanite of thickness 
0 005", 0 007* and 0 01* coated with thin tissue paper onjboth 
sides are manufactured under the name mlcamte paper, Sihular 
to micanite paper, nucanite doth is made by coating one or two 
or three layers of mica splittings with fine quahty linen or silk 
Mica folium The material is composed of one or more layers 
>of mica splittings backed with a layer of thin but strong kraft 
paper It is suitable for rolling into tubes and cylinders 
Mica asbestos This is generally made of a layer of mica 
splittings of 0 2 m m on one side and a layer of asbestos of at 
least 0 5mm thiduiess on the other It is used in the mounting 
of dectrical heating apparatus and the insulation of wmdings of 
Jiat copper pole pieces for motors and alternators of high power 
Art mica plate It is a grade of compressed sheet mica product 
made of the best grade of Indian mica splittings These art 
-plates are used m dectnc lamp shadesi chimneys pands and also 
for oxnamental purposes and decorative media 

Various substitutes for mica have been placed on the market 
;;&om time to time, they were especially devdoped in Germany 
during the war They are mainly compressed paper products 
impregnated with artificial resins, condensation products of 
phenol and formaldehyde Some of the wdl known products 
fire; pertinax, bakditei paxohn, and formalite None of these 
substitutes, however^ sedmoudy threaten the natUral'mica market 
In spite of its magnificent contnbutiem to the effort and 
despite its strategic importance the mica industry m India has 
hjeA its troubles and difficulties The nmin problem Of the 
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Government and the mine owners has been that of checking 
pilferage, theft and illicit transactions prevailing in this industry 
Soon aftei the outbieak of war the Government passed the Mica 
Control Order m Older to check these illicit practices The main 
features of the measuie are fiistly, an imposition of Rs 5,000 as 
secuiity deposit on all mineis and dealers with a penal provision 
of foifeiture in case of illicit dealing, secondly, the prohibition 
of the sale of ciude and mixed up mica, and thiidly, widening the 
latitude of discretional y authority exeicised by th^ Joint Mica 
Mission 


Future 

Owing to the increasingly laige use of electricity all over the 
world the prospect of larger consumption of mica m future is 
assured **With employment of high temperatures of voltages 
in generators, as radio and television aie developed, as the number 
of motor cars and aeroplanes increases, and even as the election 
IS brought under control, mica becomes increasingly important ” 

The progress of science and technology has immensely added 
to the value of our mica deposits duiing recent years, for trade 
and industry of the world 

Theie should be some control on the export of mica It is 
also necessary for the Government to maintain accurate statistics 
of production, manufacture and export of mica Some sort of 
co-opeiative marketing by the producers with local representa- 
tives in the larger consuming countries will be advantageous 

The fact that India has hitherto produced the bulk of the 
world's requirements of high grade mica should not give rise to 
the complacent belief that this country will always en 3 oy a world 
monopoly It is not correct to say that India alone has mica 
resources Due to the unusual demand created by the war 
other countries have stepped up production and state aid has 
encouraged industrialists to work up deposits which would have 
remained untapped in normal times India's virtual monopoly 
of high grade mica has been partly due to the fact that other 
countries with untapped supplies had not the supply of cheap 
labour which India enioys Important developments are now 
taking place vxjCaxj^at U S S R , Braz il, Ea^t Africa and Austra- 
lia and it 13 likelSTOSJ some ortfiese'ljountries’l^ conl^^ pro* 
“SucSon and compete with India in the world market A frank 
warning that the Indian Mica Industry will have to face the same 
kind of extinction as Indigo owing to scientific attempts to pro- 
duce the synthetic variety came irom the late Labour Secretary, 
H C Piior It is therefore, important that the Indian industry 
should step up production to the utmost, to retain the hold on 
world market and forestall the emergence of competitive indus- 
tries which may squeeze it out of the picture As India by heraelf 
consumes only a negligible quantity of mica of any variety it is 
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necessary to negotiate with foreign countries chiefly the U 
and USA who topped India's prewar purchases of mica 

Owing to tlhe sudden end of the war large stoclcs of mica got 
accumulated with the Joint Mica Mission, wluch became, from 
1942, the sole purchaser of all Indian mica to be utilised by the 
United nations Unrestricted sale of this accumulated stock 
was sure to lead to paralysation of the Indian Mica Industry and 
to avert this discussions were carried on by representatives of 
Govt of In^ia with the UK foi a regulated process of release 
without undue interference with current production in India 

Mam commercial categories of block and films, according to the 
arrangement arrived at, will be disposed of in the course of five 
yeais, while the disposal of smaller sizes of block mica of stained 
and lower quality will be spread over a ten year period The 
imtial late of all qualites uill be at the prevailmg market price 
while world fluctuations m pnces will be taken into account as 
and when necessary 

A Mica Disposals Panel has been formed m London with one 
representative each of the British Board of Trade the Mica Tiade 
Association and the Government of India as members The 
Indian repc^ntative will be assisted by two members represen 
ting the Iimian mica trade 

The Indian nuca industry has hitherto been dependent on 
foreign demand, there being no large outlet for the ludu^crial 
utilization of mica witliin the country India ofTers a vast field 
for domestic consumption of her mica production and for this 
purpose it will require mtensive industnal research and an 
efficient industnal organization The estabhshment of ground 
mica and micamte industiies in the country will lead to expansion 
of domestic demand The utilization of scrap mica has been the 
mainstay of the mica mdustry in the USA The mam difficulty 
In Btartmg a micanite mdustry in this country has been that of 
obtaining technicians 

Ref Bitllbtins of EcoNomc Minerals <No 10) 

BY J A Dunn (g s x ) 

6 Manganese 

India is world's principal source of hard high grade manganese 
ore and in outtput is second only to the U S S It Deposits of 
mangcpi^o ore are widely distnbuted in the ancient rocks of 
Pemnsuiar India Inhere was a rapid dev^opment of the industry 
in India in the early years of the century and production reached 
the zemth in 1907 recordii^ 902,291 tons of ore The industry 
was* Gomparatlydy stable tih the del^ression of the thirties 
$00,000 tons of first grade ore v^ued at Rs 2 orores 
was produced on an average between ihe years I£i39-1943 and 



MINERAL INDUSTRIES XI 


105 


almost all ot it was exported India has always played a veiy 
important part in the supply of manganese to foreign steel pro- 
ducing countries like England Germany, and the USA 
Manganese is one of the Key metals, its chief use being in the 
manufacture of steel It is used to make steel tough and hard, 
for that purpose alloys with iron, containing 6 to 12% of manga- 
nese are widely used Alloys of manganese and uon, and manga- 
nese, non and silicon are used m verv laigo quantities in the iron 
and steel industiies to pievent ovei-oxidisation, to add carbon 
and manganese, to eliminate sulphui and phosphorus, to impart 
desirable mechanical properties and to increase fusibility oi slags 
It IS also used in the chemical industries and in the 
making of diy cell batteries Other uses ot manganese aie in the 
manufactuie ot feno-manganese, ‘addition to the blast furnace 
charge in the manufacture ot pig iron' as a catalytic agent 

Manganese steel also known as Hadfield's steel contains usually 
11 to 14% of manganese and fiom 1 to 1 5pei cent of caibcn 
After treatment rt is a very tough and hard alloy u^cd for railway 
points and crossings, lock-breakiag machiii ij, dieclgo bucKets 
safes etc It is practically non-ms gne tic 

Other complex manganese steeL con+ u x nickel, cluomium 
and silica 

The manganese bronzes and brasses coulaiii copper, manganese 
zinc^nd tin v/hile manganese German Silver is made liom copper, 
zinc, and feiro-manganeso Other alloys contain aiuininmin in 
addition Manganese bronzes are used tor piopeiloi blades, 
stern tubes, stein and stern frames, luddcifrainos, gun moiia- 
tings and similar castings where great ■’tiength is desirable and 
leirous alloys aio objectionable AHoys of manganese with 
copper and nickel are used for eleetiical losistances 
Manganese compounds are also used for vaiious cbctnicai 
purposes as — 

(1) Manufactuie of chlorine and bi online 

(2) Pieparation of Lcclanche cells and fhy Lalteries 
(MnO.) 

(3) Eieparatioii of disinfectants and medical conipounus 
(KMn 04 ) 

(4) Decoioiizers in glass manufactuie (MnO^) 

(5) Drying agents in varnish and Paints (Manganese 
Stearate etc ) 

(6) Prepaiation of oxygen on a small scale (MnO^) 

(7) Pigment making, calico printing and dyeing 

(S) Porcelain and brick glazing (MnO^) 

(9) Fluxing silver and copper ores 
Manganese ores for chemical purposes are sold on the basis 
of tlreir peroxide content The most important consideration 
IS the amount of oxygen obtainable from the ore 
The importance of manganese rn the electrical industries may 
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be gauged from the fact that over 29,000 tons ot high grade 
manganese ore are reported to be consumed annually in the 
United States of America alone in the manufacture of dry 
batteiies 

The dioxide of manganese is used extensively in the glass 
industry for correcting the greemsh colour pioduced by the use ot 
materials containing lerrous iron Naturally the ore itself must 
be as free as possible from iron Foi use in glass industry total 
manganese^ content should not be less than 52% At least 80% 
of manganese dioxide must be present and non oxide must not 
exceed 1% 

The metal is nowhere used as a pure metal on a large scale 
as it IS not used in that form for any quantitatively important 
purpose 

Most crude manganese ores contain varying percentages of 
iron, indeed, between pure manganese ores on the one hand and 
high grade iron ores on the other, there is practically every 
variety of mixed ore, Indian ores are graded into three categories 
in accordance with the percentage of manganese content 

1st grade 50% manganese and compounds 

2nd grade 48 to 50% 

3rd grade 45 to 48% 

During periods of excessive demand and shoitage such giedings 
are liable to be very freely interpreted or to be abandoned 

As the demand for manganese is mostly governed by its uses 
in the manufacture of steel, it is subject to great vicissitudes as 
the heavy industries rise and fall with the calls from trade and 
the manufactuie of munitions This was particularly the case 
during the world trade slump in the early thirties In 1929, the 
world^s production of pig iron and steel was the highest yet re- 
corded namely 97 2 million tons of pig iron and ferro-alloys and 
118 3 million tons of steel In the same year the world^s output 
of manganese ore was 3,598,343 tons In the later years, pro- 
duction of iron and steel fell and with it of manganese ore In 
1932 the world production of manganese was only 1,218 879 tons, 
the Indian share being only 212,604 tons oi 17 4% In 1932, 
most of the C P mines were closed The percentage decrease 
of production from 1929 to 1932 was in Germany 88, in U S A 97, 
in Egypt 99 8 Relatively the best resistance was shown by the 
manganese ore production of Russia, where the drop in produc- 
tion was only 30% But the fact that there was a drop m that 
country as opposed to the developments in most branches of 
mining in Russia during thi^ time is worth noting Indians 
production dropped to a little over a fifth of that of five 
previous years with a value of less than one-nineteenth. 
^Recovery was quick in Germany and in the Gold coast, particul- 
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ally slow in India and the U S and of modeiate speed m the 
other countries 

All this led to search foi means of reducing costs and requests 
for leduced railway freights from mines to ports The new port 
of Vizagapatam has reduced the distance from C P to the sea 
£C!nd enabled some amount of second grade ore to be exported, 
which would have been impossible otherwise Thus, by about 
1937 the Indian production, for the first time in the history ot 
the industry exceeded one million tons 

The principal areas in which manganese ore is mined are the 
Balaghat, Nagpur, Chhmdwara and Bhandara districts m the 
Central Provinces, Saiidur State and Bellary, Cuddapah, Kurnool 
and Vizagapatam m Madras, the Panch Mahals district in Bom- 
bay, Singhbhum district m Bihar the adjoining States of Keomhai 
and Bonai and Chitaldrug, Shingoga and Tumkui in Mysore 
State More than half of the Indian output is extracted from 
the CP , which is a repositoiy of soms of the finest manganese 
oie deposits of the world The mam geological formations in 
this area winch contain the important economic manganese 
deposits are the Dharwars The rocks containing manganese 
oie are covered by aluminium in many places The ores aie 
mixtures of psilomelane, braunite and pyrolusite and tend to 
foim hills, so that quarrying is easily and cheaply earned out by 
gangs of unskilled labour Many of the ore-bodies are of great 
size The mam disability under which the industry labours is 
the distance of the larger deposits from the nearest sea ports 


Indian production and exports of manganese orbs 



Production 

Exports 



tons 

Tons 

Rs 

1939 

844,663 

455,982 

1,07,24,787 

1940 

869,704 

718,734 

1,82,74,458 

1941 

791,141 

510,174 

1,47,43,584 

1942 

757,269 

724,392 

2,46,93,983 

1943 

695,366 

577,389 

1,90,62,214 

1944 

370,308 

549,200 

1,84,77,958 

1945 

156,695 

53,34,717 


Note — The years for export correspond to the financial years 
ending March 

The exports went chiefly to the U K , Japan, USA and 
France 

Perro-manganese appears in the Indian Expoit returns for the 
first time m 1016-17 and m the years 16-17, 17-18 and 18-19 the 
exports amounted to 2,608 tons 2,101 tons and 10,378 tons 
respectively 

The iollowmg list shows the companies working manganese in 
India — 



108 


INDIANS BASIC INDUSTRIES 


Bombay 

(1) 

The Shiviajpur Syndicate 

CP 

(2) 

The Cential India Mining Co (Liquidated 
111 1929) 


(3) 

The Indian Wanganese Company 


(4) 

The Central Provinces Manganese Oie Co 

Madras 

(5) 

The Vizianagaram Mining Co 


(6) 

The General Sandui Mining Co 

Mysoie, 

(7) 

The United Steel Companies (Liquidated in 
1932) 


(8) 

The Peninsular Minerals Co of Mysore 
(ceased working fiom 1931) 

Otbe) P/o- 

(9) 

The Tata lion and Steel Co , C P 

vinces 

(10) 

Bansiial Abirchand Mining Syndicate C P 


(11) 

Bird and Co (Bihai and Orissa) 


The industry employs about 25,000 peisons, neaily half of 
which are women No children are employed Most of the mines 
are merely open quarries and even the undcigiound mines are 
at the most 350 ft deep Surface mines work on a single shift of 
10 hours a day and underground mines on a double shift of 8 
bourns duration Lighting and ventilation are poor in the three 
mines m C P but are better in the one in Bombay Working 
conditions leave much to be desired Housing and sanitary 
arrangements are not satisfactory 

Theie is no settled labour foice Rcciuilmg m CP and 
Sandur is done tlirough contractors In Sluvaia]pur, Bombay, 
recruiting is done by salaried tyndels wlio also get a commission 
on the wages of the workers Labour being piimarily agricul- 
tural and local, turn-ovei and absenteeism are high Fifty pei- 
cent of the workers in C P are fiom the aboriginals 
Most of the workers are piece-rated and the xates vary from 
mine to mine and even m the same mine The basic wage rates 
range from 7 As to 11 As for men and about 5 As for women 
London and Liverpool in England with Antwerp on the conti- 
nent aie the chief European manganese oie maikets The 
leading manufacturers and users of laige quantities of Indian 
ores, as a rule, buy direct from the expoitei In some cases 
u:on and steel concerns work manganese oic deposits themselves 
and import their requirements directly without the intervention 
of outside importers or brokers Thus one steel company operate 
mines m Slumoga m Mysore Other large manufacturers are 
closely allied with mining or collectmg and exporting houses in 
India, in some cases long term contracts are in force under which 
the buyers have the first refusal of all supplies as they become 
available Manganese ores are also sold by tlie exporters who 
loaay oi may not be the actual miners through mineral brokers who 
are in close touch with the requirements of the trade. 
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The most important competing sources of supply of manganese 
ore are Russia, Brazil and West-Afnca The manganese ore 
mined iii Russia comes largely from the Tehiatouri deposits 
situated in the Central Caucasus Small amounts have also 
come from the Nikopol region of South Russia and from Central 
Urals 

Manganese oie occurs m the States of Bahia, Minas, Geiaes 
and Matto Grosso in Brazil Duiing world war I Brazilian ores 
v/eie developed to meet U S A*s shortage consequent on the 
stoppage of Indian and Russian ore U S supplies including 
magmfenous iron oies (or low giade manganese oies) weie also 
fully developed but the Ameiican production fell off aftei the 
wai The line between manganese and magniferrous iron ore is 
drawn at 35% manganese Later carbonate ores and chemical 
oies (good grades) were developed in Montana State in U S A 
Manganese deposits are also found on the Gold Coast in west 
Africa 

In addition, there are several other countries that contain 
manganese ore deposits of importance, chief amongst them being 
Spam (12,014) France (7,226) Germany (80,391) Austria (15,493) 
Cuba and Chile The figures in brackets represent the annual 
average tonnage produced during the qumquenmal period 
I909-7I3 

The C P ores compare favourably with any othei supply 
although, the iron contents being high, it is necessary in normal 
times to use other manganese ore with them to get the best 
results In paiticulai Caucasian and Brazilian ores are used f 01 
the blending process 

Comparison of assays of Indian, Brazilian and Russian oies 
show that as regards manganese contents Indian ores stand first 
wrth Brazrl a close second The silica content is lowest m the 
Brazilian ores, the Indian ores coming next, while the Indian oies 
contain slightly more phosphorus than the others, Indian manga- 
nese ores contain more iron than any of the others 

Manufacturers of basic non have no objection to high iron oro 
contents, indeed iron is moie useful to them than otherwise The 
lower grade Indian ores such as those shipped at Vizag are 
mainly consumed foi this puipose and are in spenal demand in 
Belgium and Prance High iron contents are disadvantageous 
to the feiro-manganese manufacturer 

The physical property of Indian manganese oies axo of an 
eminently suitable kind foi metalluigical lequiiements They 
are hard and do not bieak up into powder when handled 111 bulk 
or when fed into blast furnace, in these propeities they possess 
an advantage over the Caucasian ores 

There is a steady consumption of manganese ore at the works 
of the two principal Indian Iron and Steel companies, not only for 
use in the steel furnaces of Tatas and for the manufacture of 
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ferro-manganese, but also foi addition to the blast fuinace chaigo 
m the manufacture of pig iron In 1935, 67,442 tons of manga- 
nese ore were consumed by the Indian iron and steel industry 
In 1936, It feU to 46,221 tons 

With the giowth of the non and steel mdustiy in Europe, 
America and India and elsewhere there is bound to be an inciea 
sing demand for manganese ores 



CHAPTER VIII 


Mineral Industries III 

7 Salt 

Salt IS an important physiological necessity of life Though its 
consumption for edible purposes is not of primary importance m 
highly industrialised countries like the United States, domestic 
uses constitute the most important outlet for salt in, India With 
an enoimous and gi owing population, the demand for salt is of 
vital impoitance, and it is a sad thing indeed to pondei over the 
fact that even as regards this basic necessity of life, India has to 
depend on foreign sources for a portion of her lequiremenls in 
spite of hei vast coast line and large amounts of natural deposits 
Actually there was a salt famine m ceitain paits of India duiing 
the Second Woxld Wai 

Salt IS used for seveial purposes It is used for cooking and, 
as table salt and as a preservative in the piepaiation of condi- 
ments,* pickles and foodstuffs It is also used to a limited extent 
in agiiculture as an insecticide, weed killer and for stock feeding 
It finds use in curing fish, meat packing, dauying and othei 
industries to prevent deterioration It is used in seveial indus- 
tries such as glass, leather, soap, oil puiification, dyestuffs, tex- 
tiles, ceramics, refiigeiation etc Its largest use is in the maiiu- 
iactuie of sodium compounds viz soda ash, caustic soda, 
sodium sulphate etc In the United States out of the total 
pioductioii of 9 3 million tons, the demand foi the manufactuie 
of soda ash, caustic soda and sodium sulphate amounted to 5 32 
million tons In India since the outbreak of the Second Woild 
Wai the mdustiial uses of salt have been giowing up steadily 

However, the domestic use of salt is the main leQuu^^ment in 
India The per capita consumption of salt vanes in different 
parts of India depending on the dietary of the people The 
following table shows the total requirements of the diffeienc 
areas of India (Salt — ^Its soiurces and supplies iii India by 
Kapilram H Vakil) , — 



Population 

%Popu- 

Tons 

0 

/o 

North India 

4.5,308,134 

lation 

11 65 

201,391 

8 83 

U P , Agia & Central 
India 

82,638,780 

21 24 

383,869 

10 83 

Bengal, Bihar, Assam 
and Orissa , 

121,595,688 

31 27 

706,163 

30 96 
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Madras & Southern 


India 

64,831,323 

16 67 

578,849 

25 38 

Bombay & Kathiawai 
C P Berar and 

37,388,144 

9 60 

214,795 

9 42 

Hyderabad 

37,202,118 

9 57 

195,650 

8 58 

Total 

388,964,187 

100 00 

2,280,717 

100 00 


The largest demand for salt lies in the eastern pait of India, 
VIZ Bengal, Bihar, Assam and Orissa and this is met by imports 


The following table shows the rated capacity of pioduction of 


the souices of supply of salt based 

on an all-lndia per 

' capita 

consumption of 13 lb — 



Sow ce 

Tons pet annum 

% 

Northern India 

188,224 

8 34 

Rajputana 

323,783 

14 34 

Kharaghoda 

122,674 

5 44 

Bombay 

390,116 

17 28 

Madras 

498,836 

22 10 

Sind 

156,000 

6 91 

Travancore 

54,000 

2 39 

Kathiawad 

250,000 

11 08 

Goa 

10,000 

0 44 

Impoits (foreign) 

231,822 

10 27 

Inland Works and unaccounted 

31,926 

1 41 

Total 

2,257,381 

100 00 


In India salt is obtained from three souices — lock salt, brine 
salt, and sea salt — and it is therefore not completely mineral in 
origin 


Distribution of salt works 

In Noith India there are five salt producing aieps — the Salt 
Range Division, the Kohat Division, Mandi State, Sulfcanpui and 
Nuh Sait from all these areas is of rock oiigm In the Salt range 
division salt is mined at Khewra or the Mayo Mines at Warcha and 
at the Kalabagh mines In the Kohat division quariymg is 
earned on at Jatta, Bahadur Khel and Karalc The Khewra 
mines aie the most important and have the largest output Pro- 
duction in tons from Noith Indian mines in 1935-38 was, Khewra, 
111,981, Warcha, 24,987, Kalabagh, 14,162, Jatta, 9,969, Baha- 
dur Khel, 8,253, Karak, 1,875, Ssdt Range Prevention Circle, 
2,313, Mandi, 4,226, Sultanpur, closed, from saltpetre refineries, 
1,585, total, 1,79,261 tons Of this total supply, N W P P , took 
19 15%, Pun 3 ab, 57 03%, Utiited Provinces, 4 29%, and Bihar 
and Orissa, 14 42% 
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Bajputana The most important sources of salt in Ra^putaiia 
are Sambhai, Didwana and Pachbhadra salt works? Minor salt 
works are near Falodi Luni salt tract, Kachor Rewassa, Bharat* 
pur, Bikanei and Jaisalmei Sambhar lake lies on the boiders 
of Jaipur and Jodhpui States It is 22 miles long south-east to 
north-west varying in width from 2 to 5 miles, noxth to south 
During rains a lake of 90 square miles is formed and the flat is 
covered by to 3 ft of saline watei The salt woiks cover a 
total area of 971 acres and the manufactuie and output of salt 
at Sambhar is mainly dependent on rainfall and density of the 
lake water at the end of the monsoon Efforts were made m 
1920 to stabilise output by a systematic and scientific exploit- 
ation of the lake watei s In recent years the output varied be- 
tween 257,000 to 296,000 tons The bitterns of Sambhar lake 
are rich in sodium sulphate (6 23%) and sodium carbonate 
(3 69%) 

Production from Rajputana area m 1935-36 was, Sambhai, 
2,68,938 tons, Didwana, 7,722 tons, and Pachbhadra, 31,705 tons 
United Provinces is the largest consumer of salt from Rajpulana 
accountmg for 68 2% of Sambhai salt, 15 6% of Didwana salt 
and 28 52% of Pachbhadra salt 

Rann of Cutch Khaiaghoda and Kuda salt works aie situ- 
ated in the Rann of Kutch which is a vast, flat, sandy and salty 
tract scarcely above sea level Here salt is obtained from brine 
wells, and it is known as Baragra salt The brine of Khaiaghoda 
and Kuda works is nch in magnesium chloride and the bitterns 
are utilised for manufacture of magnesium chloiide This by- 
product industry is so successful that the magnesium chloride 
produced here is being exported to foreign countries In 1943-44 
production at Kkaraghoda came to 1,44,000 tons and at Kuda 
to 25,769 tons Kharaghoda salt is distiibuted in Cential Pro- 
vinces (22 85%), tJnited Provinces (31 86%), Central India and 
Malwa (15 82%) and Bombay Province, (28 75%) 

Bombay Presidency Nearly 95% of the salt works in Bombasr 
Presidency are situated within 35 miles of Bombaj^ Salt is 
produced fiom sea- water between December and May Produc- 
tion in 1943-44 was 3,78,021 tons and the salt is distributed as 
follows — Bombay Province, 33 01%, Nizam’s Dominions, 
16 17%, Central Piovinces, 15 29%, Malabai, 14 05%, Mysore, 
6 6%, Bengal, 6 2%, Travancoxe and Cochin, 4 46%, Madras 
4 04%, Central India, 0,18% 

Kathiav)ad and Cuich The principal salt works in this aiea. 
are situated at Mithapur(Baroda), Lavanpur (Morvi State), Bedi 
Port (Jamnagar State), Kuda (Dhrangadhxa State), Poibandar 
(Porbandar State), Bherai Creek and near Veiaval (Junagad 
State), Jaffrabad (Janjira State), Bhavnagar (Bhavnagar 
State), Kundia (Cutch State). Maximum rated capacity of these 
works is „ 
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Tons, 


Tons 

Mithapur 

125,000 

Junagadh 

5,000 

L»avanpui 

23,000 

Jaffrabad 

8,000 

Becb Poit 

35,000 

Bhavnagor 

10,000 

Kiida 

26,000 

Cutch 

33,000 

Poi bandar 

35,000 

Total 

300,000 


Sind The seven principal salt works m Sind which are situ- 
ated maimy near Karachi aie, the Khursheed Salt Woiks Ltd. 
<60,000), Giax Ltd , f36,000), Nusseiwanjee Salt Works (13,000), 
Gulcihi Salt Woiks (15,000), Laxini Salt Woiks Ltd (15,000), 
^md Salt Works (10,000), Dhaiwai Woiks (7,000), Figures in 
brackets represent maximum rated capacity in 1944 

Tiavancoie In Travancore State which has a coast line of 
over 150 miles, there aie 14 salt works with a maximum produc- 
tive capacity of 54,000 tons 

Madras In Madras, salt is manufactured by the evaporation 
of sea-water all along the east coast There are 65 factories, some 
worked directly by Government, some by licensees who are 
bound to sell their salt to Government, some by licensees who are 
bound to sell salt to Government if a demand is made and the 
rest by licensees who manufacture for sale to the public The 
Madras sea salt is rich m magnesium compounds and is not 
as pme as the Bombay sea salt Production in 1941-^2 was 
jBstimated at 4,98,836 tons, the salt is consumed to the extent 
of 86% within the Presidency 

Bengal Salt production in Bengal is always much short of 
requirements and it has been found after several investigations 
and surveys that the climatic conditions with frequent showers 
and rainfall make salt manufacture in Bengal a difficult propo- 
sition Besides, the large volume of fresh water from the river 
Ganges causes an excessive dilution of sea-water The total pro- 
duction of seven ffirms is 404 tons as against a demand of 550,000 
tons Therefore, Bengal is largely dependent on imports Of salt 


^Production and imports op salt 


19E9--40 

1940— 41 

1941— 42 

1942 — ^3 

1943— 44 


Production 


(000 tons ) 

1,606 9 
1,596 0 
1,929 0 
1,842 0 
1,956 0 


Imports 


(000 tons) Rs. 

314 2 61,99,118 

207 2 47,71,706 

261 6 98,02,209 

133 5 88,72.257 

163 6 1,64,13,066 


^Pigiucs ficom Pood Statistics of lUdia, 1946, 169 
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Salt IS a subject of excise xevenue and political and economic 
aiguments have been advanced against the levy of tax on salt 
It IS expected that the industrial uses of salt will go up as a 
lesult of attempts to pioduce sodium compounds within the 
country 


8 Salt petrb or Potassium Nitpatl 

Natuial nitrates have no longer the impoitance in which 
they had during the last wai, because the pioduction of synthetic 
nitrates has since piogiessed by leaps and bounds In 1935 
synthetic souices accounted for 75% of the total nitrogen pio- 
duction of the woild, and Chile, the mam somce of natural 
nitiates supplies only 8% India is still laigely concerned with 
natuially occurring nitrates, lor she produces large quantities of 
potassium nitrates from the soil Sodium nitrate, mostly arti- 
hcially prepared, is imported m considerable quantities for use 
as a fertilisei, and the commercial produceis of nitric acid in India 
use it as their raw material Ammonium nitrate, although not 
now produced m India, may become an important item of pro- 
duction if it IS decided to make high explosives in India 

The only nitrate made on a large scale m India is that of potasi 
Slum, or saltpetre oi nitre as it n called This is lecovered from 
the soil of village sites chiefly in the Punjab, U P , Bihai and 
Madras and in a few native States such as Bharatpur and Bikaner* 
The nitrate is formed m the soil m and round the villages where a 
large quantity of nitrogen is derived from the excrement of men 
and animals and fiom vegetable matters The necessary conditions 
for its foimation are piobably more favourable in India than in 
any other part oi the woild a supply of potash fiom wood ashes, 
a supply of nitrogenous animal lefuse, a climate favouiable to 
the activity of nitrifying micio-oigamsms and favourable too 
for the efiorescence of the salt at the suiface The salt sciapped 
from the soil is leached with water and the solution is boiled 
down to remove a large part of the common salt it contains 
The residual liquor is allowed to cool, when cixide saltpetre 
separates out After recrystalhsation, it is sent to the local 
refineries where it is fiuther punfied, but it still contains about 
10% of impurities 

Upto 1860 01 a little later, India was almost the only source of 
saltpetre, so much so that this chemical came to be called by the 
name of ‘Indian saltpetre*, or ‘Bengal saltpetre * But tlie subse- 
quent discovery of a method of making saltpetre essentially from 
the nitrate deposits of South America and the development of 
the German deposits hit the Indian industry very hard Exports 
which came to 35,000 tons m 1860 fell to 13,400 tons in i913~14* 
The industry had a revival during the last Gieat War, the pro- 
eduction figures reaching the maximum of 29,100 tons in 1916-17* 
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Of this 26,370 tons were exported, 80% going to the U K Decline 
set in again on the close of the wai, especially m Biliai Produc-- 
tion figuies tor later years are not complete Those for tiacts 
woiked under the supervision of the Noith India Salt Revenue 
Department are as follows 7,700 tons m 1931-32 and 12,623 in 
1935-36 

Due to the development of synthetic ammonia and nitric acid 
in other countries, the industry has not had a good time during 
this war Hence the pre-war production of 11,000 tons annually 
has not been exceeded 

The chief use of potassium nitrate is in the manuiactuie of gun 
powder and fire works The other important use is as manure, 
and the exports mainly to Mauritius, Ceylon, U K , China and 
USA, are for this purpose But very small quantities are used 
for this purpose m India, the only users being the tea gardens 
consuming about 600 tons a year Many glass makers in India 
use it as an important constituent of their batch mixtures A 
few refineries m the Punjab and U P , recover potassium chloride 
as a by-product m the refinement of potassium nitrate Several 
chemical works in India have the recrystallising plants for re- 
fining the crude product, and until 1934 Bengal Chemical and 
Pharmaceutical Works were preparing pure potassium nitiate 
on a considerable scale 

Unless export markets are developed — which is a remote 
possibility — or the use of the nitrate as a manure is developed in 
India on a large scale, the industry has no great future, even 
though there are large tracts of saline lands here suitable for the 
extraction of potassium nitrate 

9 Monazitej and Ilmenite 

Monazite is the most important mineral containing thorium 
as one of the valuable constituents It is an anhydrous phos-* 
phate of the rare earths of the cerium group (Ce La Y) P04 with 
thorium silicate, ThSi04 For a long time thorium nitrate was 
in great demand for the manufacture of incandescent gas mantles 
and monazite sands were exploited for this purpose Compe- 
tition from electric light reduced the demand for gas mantles 
and the extraction of thorium compounds fiom monazite suffered 
considerably However there remained some demand for 
mdnazite on account of the other rare earth metals present in it, 
These were being used in special types of arc lamp electrodes and 
m the inanafacluic ot special optical glasses 

In recent times monazite has come into great prominence on 
account of the possibilities of replacing uranium to a certain 
extent by thorium m the manufacture of atom bombs Bearing 
in mmd the future prospects of harnessmg the energy of atomic 
disintegration for constructive purposes such as driving machi- 
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nery, locomotives, etc , India must be considered to foitimate 
in having satisfactory reserves of monazite When the resear- 
ches into the methods of controlling and regulating nuclear fi«5Sion 
yield fruitful results, the world will witness a veritable industrial 
revolution of immense potentialities 
Monazite deposits and their distnhutioii 

Among foreign countries Brazil stands hist as a source of 
monazite which has been found in the sands of the, Brazilian 
coast and worked for a long time by the Geiman Thoiium 
Syndicate 

In 1909 monazite sands were discovered in the Tiavancoie 
Coast, by Ml C W Schomburg of the London Cosmopolitan 
Mining Syndicate The mineral is supposed to be derived from 
the gneisses of the Travancoie hills It occurs in small, lormd, 
amber-coloured grains varying fiom 0 1 to 0 2 millimeters in 
diameter It contains between 8 8 and 10 S% of thoria These 
deposits which aie by far the largest known monazite sand depo- 
sits of the world are of high quality These monazite sand depo- 
sits are associated with the heavy black sand known as ilmemte 
sand The ilmemte-monazite sands aie spread over a length of 
about 100 miles on the sea coast of Travancore fiom Quilon to 
Cape Comorin and contain 75% ilmemte, 4-6% monazite and 
some other rare elements like zircon etc These deposits consti- 
tute the most impoitant soiuce of thorium in the world and large 
quantities weie exported to U S A during the Second World 
War (between 1300 to 3000 tons per year at 42 dollars per ton of 
ciude sand) The Indian oie is marketed on the basis of 7 5 
to 8% thorium oxide and 60% rare-earth metals 

The important monazite bearing localities on the Travancore 
Coast are at 1 Cape Comorin — Liparum, 2 Muttom — Puddur, 
3 Covilam, 4 Anjengo-Warkalai and 5 Neendakaiai (north of 
Quilon) 

Other Indian localities where monazite has been reported aie 
Tinnevelly district and Waltair A crystalline deposit con- 
taining 2^% of thorium has been found m pegmatites of the 
Bangalore District It is also reported in the Gaya District, 
Bihai Province But all these deposits are unimportant and 
require further investigation before they can be exploited at all 

Ilmemte Ilmemte is the most common ore of titanium, iron- 
black in colour and cotammg about 52% of titanium oxide It has 
the composition FeO Ti02 It occurs as a common accessory mineral 
m many of the crystalline rocks of pemnsular India It is occa« 
sionally found in the mica pegmatites of Bihar and Oiissa It 
accompanies wolfram at Degana m Ka]putana and is associated 
with calcite crystals near Kishengarh in the same State 

But it IS in the black sands of Travancore that ilmemte occurs 
most plentifully as explained above Large quantities of the ore 
lias been b’vported to U S A , and other countries 
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Ilmenite if employed in making feirotitamum for adding tito- 
mum to steel But its laigest use in the manufactuie oi titv 
mum dioxide which is produced from ilmenite by the sulphuiic 
acid piocess and the fluoride piocess Titanium dioxide i^ a 
valuable paint pigment used by itself or in admixtuie with other 
substances In India this compound is also likely to be produced 
as a by-product of the manufacture of alumina from bauxite 
Titanium tetrachloride is used for producing smokes scieens m 
warfare and titanous chloride is an impoitant analytical leagent 


Production (Tons) of Monazite and Ilmenite in Tra van core 


Year 

IMonazite 

Ilmenite 

1929 

180 

23,670 

1936 

2,628 

140,477 

1937 

3,081 

181,047 

1938 

5,221 

252,220 

1939 

4,320 

237,835 

1940 

4,146 

263,152 

1941 

3,475 

129,040 

1942 

1,300 

49,188 

1943 

1,908 

37,789 

1944 

2,016 

100,794 


Almost the whole of indigenous production of these two mine- 
rals has so far been foi export The State’s new mineral ^policy 
(as stated by the Diwan is to conserve the deposits of these 
minerals in view of then vital impoitaiice “Government do 
not propose in future to export monozite, except under a definite 
agreement with the Biitish Government ” 



CHAPTER IX 


Building Materials, Abiasives 

As remarked )>y Sir Thomas Holland Tf the extent of the use of 
building materials could be expressed by any lecogmsed btandard, 
it would form one of the best guides to the industisal develop* 
ment of a country ’ But it is extremely difficult to obtain any 
statistics of building stones road metal and clays used in India 
All we can do is to give a descripti/e account of the various 
building materials and the statistics given must be taken foi: 
what they are worth 


1 Stones 

The building stones used in diffeient parts of India vary greatly 
In the Southern part of the Pemiisula various igneous rocks — the 
chEurnockite series near Madras and the gneissic granites of North 
Arcot and Mysore — are largely used m the centie, slates 
and Qmestones from the Guddapah senes and basalt from the 
Deccan trap-flows are quarried On the west coast laterite 
stones are the chief building material In Central India, the 
CeniTal Provinces and the U P , the great Vmdhyan system 
provides mcomparable sandstones and limestones while in Bengal 
and the Central Provinces the Gondwana sandstones are 
used on and near the coal fields In the Narbada valley the^ 
so called coralline limestone of the Bagh series forms an excellent 
building stone with a certam claim to mclusion m the ornamental 
class Among the younger rocks, the nummulitic limestones m 
tlxe North West and m Assam are largely quarried while the 
foramimferal Foirbandar stone in Kathiawar is extensively used 
in Bombay and Karachi 

The building stones of India are justly famed through the 
magnificent Buddhist and Moslem architecture of Northern 
India and the ornate temples of the Peninsula In Northern 
In^, the great expanse of the Vin4hyan system yields un- 
surpassable sjpndatones, in colours rangmg from cream or buff to 
Xicb reddish brown, from which gigantic blocks, thin slabs and 
monoliths used for rafters and telegraph poles can be quamed^f 
They are associated with hmestones of excellent quahty The 
older marble of the Rahdos is found in white, clouded g^ey and 
plpk l^uts, and w^ used in the Taa Mahal at Agre and the Vic- 
toria' Memcnw ih Ckdcutta ^here are many other varieties of 
white and c<doiir^ marble in ^ajputnna, one of which was used 
m elabora^ caryed Jatxi temples of Dilwara The temple 
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aichitectiue of Southern India is laigely earned out in gianite 
and allied ci^j^stalline rocks, and in doleiite or epidionite of so 
haid and tough a natuie that the intricacy of the carving execut- 
ed m it IS well-nigh incredible 

The building material for ordinary village uses in the Indian 
plains is essentially mud oi silt, either used by itself or in the 
form of sun-diied oi laln-fired buck, set in inud-moitai Wheie 
the stone is available, it is used often set in mud-mortar or in 
lime made Irom ‘kankar* oi limestones 

The stones used foi building pui poses come undei three general 
'Categories, namely, granite, sandstone and limestone The base 
mateiial for both gianite and sandstone is silica Gianite differs, 
however, from sandstone in that it is an igneous lock, that is to 
say, a rock that has consolidated from the molten state, in view 
of this it does not present any lamination planes Sandstone 
on the other hand, is a sedimentary rock Both the sandstones 
and the gianites aie admirably suited for pubhc works of the 
strongest nature As regaids limestone, it consists m major 
part of calcium caibonate, it is also of sedimentary origin and 
often contains minute shells and other organic remains 

Oramte The granites are gianular-crystalline rocks typically 
composed of the minerals, quartz, felspar, and mica The colour 
of granite is detei mined mainly by that of the felspars whiclji may 
be pearly white, dull white, pale grey or dark grey, yellowish 
and pink to red The general colour effect is modified by the 
amount and kind of mica and the dark minerals, horn blende etc 
where present In some granites the quartz which is usually 
colourless is tinged with blue 

Giamte and gneiss are usod as building stones and for road 
TOaetal in many parts of Peninsular India, particularly in the 
Madras Presidency 

Sctndstoac Rocks of this class are composed of consolidated 
sand, they consist therefore of separate grams of mineral or rock 
united by some form of cementing or binding material 

The giams make up the bulk of the stone The most common 
^rain mmeial is quartz Other mineral grains are usually 
present in vaiying degrees of abundance, of which the more 
important are the felspais and mica If the grams of felspar 
form an important part of the aggiegate the stone is described as 
a,felspatb’c sandstone, if theie is much mica it is micaceous sands- 
tone, the bulk of the micp m sandsio'^es is of the muscovite 
variety The binding of f n on tnig m a lerial al ni os t mv\ cr«!al J y 
present is silica Other b±rding matniaW are calcite, dolom^ie, 
iron oxides, clay and bitumcu 

The colour of sandstones is largely determined by the bonding 
and inter-gianular material If the sand grains afe of clean 
quartz and they aie united by a siliceonS cement the Colour 
■of the stone is v/hite Numerous mica plates wil produce a 
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glistening and whitish appeaiance Various shades of led, biown 
and yellow aie caused by oxides of iron which may exist within 
the grains of the quaitz, or as a film on their surfaces, or as a 
component pait of the infilling finei matter between the grains 
Shades of gray to black may be due to caibonaccous mteistitial 
matter A bluish or greenish giey tint is caused by finely divi- 
ded lion sulphide 

Sandstones of different colouis are available in Iivdia chiefly 
from Raiputana States including Alwar, Jodhpiu, Bikanei 
and Dholpur, and the Allahabad and Banda districts of the 
United Provinces 

Limestones Rocks composed mainly of caibonate of lime 
are classed as limestones, they constitute a very widely spread 
and important group of stones In the majoiity the carbonate 
of lime exists in the crystalline condition 

There aie different types of limestone according to their pre- 
valent fossil contents, then texture oi btiuctuie oi their chemical 
composition Shelly limestones aie composed largely of broken 
and unbioken molluscan shells Coral limestones oi recent 
origin aie often very haid but lull of holes Foraminiferal lime- 
stones are built up largely of the shells of foiamiiiifera Lime 
and cement are the two derived products of limestone 

Apart from its uses as building stone and foi cement, lime- 
stone has a variety of other applications, which may bo biiefiy 
refeiied lo In agriculture, lime oi ground limestone is applied as 
fertilizer for making good certain deficiencies in the soil In the 
chemical industries, ground limestone or chalk is utilised foi 
instance as a base foi neutralising acids Another industry for 
which a high grade limestone is lequued is the manufacture of 
calcium carbide and calcium cyanamide The foimei plays a 
very important pari in the manufacture of vaiious explosives 
while the latter is becoming increasingly impoitanl as a nitro- 
genous manure In metalluigy limestone fulfils the function 
of a flux, thus it IS used m the smelting of iron The ceramic 
mdustry, the glass industry, the paper industiy, the printing 
industry and the rubber industry are all users ot hmestone 
Limestone is also used very widely as road metal 

Vast quantities of limestones suitable for building stone or for 
lime-buming aie available over large areas of Baluchistan 
Other sources axe the Upper Vindhyan series in Rewah state, 
Katm in Jubbulpore and Cuddapah (the mateiial fiom here is 
mostly used as a flux in the iron and steel industiy ) In addition 
there aie crystalhne limestones m Madras, Cential India and 
Rajputana and nummuhtic limestones in Assam 

Latente This occurs extensively on the Malabai Coast and 
further North and is the principal building material in that part of 
the country The quarrying of these stones employs a large 
number of woikers, and the masons of the West Coast have a 
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special skill m building houses with these stones The statistics given 
below exclude the large quantities of stone quariied in the States of 
Travancore and Cochin, of which we have no hgures available 

Marble India has been famous for maibles, and fine build- 
ings like the Taj Mahal are evidence of it The maible quarries 
of Rajputana seem to be of gieat antiquity and large blocks of 
marble have been discovered in the remains of Mohenjo-Daro 
The best occurrences of white maible are at Maikana in Jodhpur, 
Kharwa in Ajmer, Maundla in Jaipiu, Dadikar and Jhin in 
Alwar, and Tonkra in Kishengarh Toukia marble is dolomitic 
marble White dolomitic mhible is also lound to occui in the 
Raialo series in seveial places m Mewar, particulaily at Rajnagar, 
to the north of Udaipui city The famous Marble Rocks form 
a beautiful gorge tiaveised by the Narbada rivei neai Jubbulpore 
Fine snow-white marble for statuary and ornamental building 
pui poses occurs in the valley of the Duddui in the Hazara distiict 
The Betul district of the Central Provinces yielded good white 
marbles in the past White marble also occurs in the vicinity 
of Swabi in N W F P 

Coloured marbles aie found near Jaisalimr (yellow, cherry-ied) 
m Rajputana, m Kotah State (chocolate and grey), at Tonkra 
and Nawar (pink) in Rajputana, in Ajmer (gieen and yellow 
tints), RajpipLa State (black) 

Theie is considerable impoit of marbles into India from abroad, 
chiefly from Greece and Italy This is due to the gieat distances 
that separate the Indian marble deposits from such large centres 
as Calcutta and Bombay 

Production of Building Materials in 1938 in India 

QwLniity Valm Share of pnnc%'pal 
(Tons) (Rs ) Provtnoes 

Granite 1,048,569 11,74,024 Bihar, 59%, Madras 16%, 

Latente 84,134 22,420 Bombay, 86% 

Ume 29,094 1,80,038 Central India, 92% 

Limestone and 

Kankax 3,953,973 50,70,606 U P , 22%, Eastern State 

Agency, 19%, Bihar 
15 5%, CP, 

Rajputana, Punjab, 

Marble 7,969 37,906 Rajputana 100% 

Sandstone 277,981 751,659 Rajputana 80% 

Sl^te 13,524 177,054 Kashmir 39% 

Punjab 53% 

‘I'rap 389,987 1,433,473 Bombay 98 6%. 

Misoellan^ona 

Building matmal 

and Road me^ 2911,203 11,265,392 Madias 60% 

tod Assam* 
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2 Clay 

The clay industiy is divisible into a number of blanches using 
cliffeient quality of clays and turning out difleieut types ot 
jneichandise It is convenient to deal with these branches 
sepaiately although they overlap in many cases The following 
are the different types ot clay which aie the basis of the ditleient 
blanches of the Indian clay industiy 

(1) Pottei's earth 

(2) Silt 

(3) Re-buriiing semi-viti eolis clay 

(4) Low fusibility clay 

(5) Fiieclay 

(6) a id Kaolin 

(1) The Poitei^s Eculh Indiisby 

The vast majority of the woikers in the clay industiy are viiiugc 
potters They cany on an industiy which was Ilouiishing in 
Mohenjo Daro 3,000 yeais before Christ and which ha'^ altered 
little since then 

The principal pioducts of this industry aie country tile^ foi 
loofing and all maiinei of hollow waie foi household use As f u 
as hollow ware is concerned potteis still enjoy a virtual monopoly 
of the Indian village maiket The reason for this are that then 
goods are extremely cheap and veiv well-suited to the needs of 
the- Indian villagers Their business m tiles is now-a days 
subject to inci easing competition from supeuoi factory-made 
tiles, but, on account of then cheapness the poor classes still in 
most cases employ the potter’s tiles 

The potters use any easily worked non-refractory clay which 
may be available locally They mix then clays in propoitions 
which vary according to the goods* which are requiied They 
knead them with then feet and soui them When the clay is 
ready they turn it with gieat skill on a wooden wheel balanced 
by applications of clay and cow dung They dry the law goods 
m the sun and finally bake them m the open fire with the cheapest 
available fuel 

The village potters tend to be concentrated m villages where 
clays are suitable and fuel is plentiful A number of them often 
combine together for the pui poses of manufacture, distribution 
and selling, but there is never anything lilce a regular factory 
organization In India the cheapness of his goods and the 
poverty of his customers will keep the pottei going for many a 
long day In the long run, however, the better quality of the 
factory-made article is bound to bimg about a decline in his 
trade 

(2) The Si.lt Xnduisiry 

This industry seems to be an adaptation to modern factory 
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conditions of the ancient potter *s ciaft It was started in Manga- 
lore (South CsCnara district) and has since spiead all along the 
Malabar Coast, especially Cochin State It has also taken loot 
along the banks of the Hooglili in Bengal 

The Silts are pugged in a vertical mill worked by bullocks 
They aie then pressed into tiles in hand pi esses oi moulded to 
bricks as required The firing of the tiles is done in a 
circulai updraft periodic kiln, that of the bricks in a continuous 
‘Bull’ kiln '"There is a laige export tiade in Mangalore tiles 
extending at times as far as Australia and Smgapoie Tiles aie 
also made in a number of small potteiies scatteied all over India 
These small potteries cannot compete with the Malabai or Bengal 
tiles, but they do a brisk trade in regions remote from the mam 
tile-making centres Potteiies of this type are known to be 
working at Bagra in the C P , at Jeypoie m Orissa, and at Raja- 
mundry in Madras 

(3) Red-hurmng Sem%-v%Ueous Clay 

This lather unusual type of clay occurs as a seam 20 ft in 
thickness along the margin of the laterite neai Duigapur, E I 
Railway It is very valuable for making hard non-porous tiles 
and bricks 

KIh Burn and Co have a large brick and tile works at Durga- 
pur usmg this clay They turn out red tiles of the Ramganj 
pattern of much bettei quality than the red tiles made from silts 
along the Hooghli The capacity of their works is said to be 
50,000 tiles per day They also turn out bricks foi heavy 
foundation work and other engineering puiposes, where a 
non-porous brick of great ciushing strength and accurate dimen- 
sions is required These bricks are said to be equal in quality 
to the best Staffordshire blue brick and they are about half the 
price Terra-cotta facing bricks for ornamental pmposes are 
also made in the same works 

(4) Clays of Low Fusibility 

Clays of low fusibihty suitable for the manufacture of articles 
such as sewei pipes, non-porous tiles, sanitary ware and domestic 
utensils which require a tough non-absoibent body under the 
glaze are found in a number of places scattered over India The 
most important occurrences are at Tnbbulporo and Katm in the 
CP, at Raniganj in Bengal, Than lurc non n Kathiawar, 
Mysore, Alleppey m Travancore and neai Zuadras 

(5) Fireclays 

Fireclays occui in many parts of India and are extensively 
tvorked in the Ramgani and Jheiia Coalfields, at Jubbulpore, 
and in Mysore To a Icssei extent iney are also worked at 
Ratucha m the Punjab, at Katm m the C I* , near Than junction 
in Kathiawar, in Southern India and H-vacrabad 

Thfc best Indian fireclays come irom the Barakar beds on both 
of the Batakar river near !|Barakar and also from tho^ TranS 
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Adjai region These clays are the mam raw material of a large 
and impoitant refractory industry The importance oi the 
refractory industry in an industrial countiy cannot be exaggei- 
ated, because the efficiency of eveiy industry depends to some 
extent on the quality of the iiie-biicks used in their furnaces 
Fortunately for India the fire-bucks made from the exceptionally 
refractory clays of the Raniganj coal-field are as good as any of 
the same class turned out by foieign countrie'^ 

In Jubbulpore the clays occuiiing m the Upper, Gondwana 
rocks are wdiked extensively by M/s Burn and Co Ltd and by 
the Perfect Pottery Co Ltd The clays which are being used as 
fireclays in Mysore are either Kaolins or litho-marges due to the 
surface weathering of granite and allied rocks The fire-bucks 
manufactured are of good quality and are extensively used on 
the Kolar gold field and in other parts of Mysore 
(6) Kaolin 

Kaolin is a mineral formed as the lesult of the decay of fclspai 
m granite and other rocks Its mam uses are (a) as a bleaching 
clay and (b) as a pot clay Bleaching clays aie used in very 
many industries, but their principal uses m India aie as fillers 
in the cotton and paper trades, m soap making, paint mixing, 
rubber manufacture and medicines The essential properties of 
a clay foi these pmposes are pure white colour, freedom from 
gnt and suspensibiUty m water Pot clays are used in the ceiamic 
mdustiy 

Small deposits of kaolin occur m many parts of India but few 
of these have so far proved of economic impoitance The depo- 
sits found in the following places are of fair quality and aie iaige 
enough to be worked 

Assam in the Garo Hills 

Bihar and Eastern States Agency many places m Siiigh- 
bhum Dist and in Seraikela Slate 
Bombay Keralgi, Belgau m 
Hyderabad 

Madras Nellore Dist 
Mysore State 

Of recent years numerous potteiies run on up-to-date lines 
have arisen all over India and tiles, ordinary bricks and fiie- 
bucks, glazed earthenware pipes and sanitary fittings, telegraph 
insulators, domestic pottery and ornamental ware of excellent 
quahty are made from ordinary clay, fireclay and china clay 
Every town has its associated bnck fields In India the paper 
industry consumes considerable quantities of clay of good quahty 

Large quantities of China clay used to be impoited into India 
as shown below When the imports dechned during war-time 
(Second World Wax), the gap was filled by working indigenous 
deposits 
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Imporis OB Clay into India 



cwts 

Rs 

1939—40 

666,481 

19,26,068 

1940—41 

271,537 

9,20,828 

1941—42 

123,151 

6,02,029 

1942—43 

63,438 

3,79,030 

1943—44 

5,420 

44,037 

1944—45 

1,877 

19,375 


ABRASIVES 

Abrasives are mateiials which find use m a wide variety of 
industiies and their scope and employment increase m propor- 
tion to the progress in industiial development Some of the 
industries wherein they aie employed are — 

(1) Automobile, aeroplane and coach building indus- 
tries m which metal and wood surfaces require a high 
degree of finish and polish 

(2) Ceramic industry where flint pebbles are used in ball 
nulls for grinding 

(3) Oil industry where bort (a black variety of diamond) 
is used for drilling through rock 

(4) Glass industry in which different siliceous and high 
grade abrasives aie used for grinding, polishing and 
bevelling of glass 

(5) Biulding-stone industry in which siliceous abrasives 
are used for polishing and cutting maible and gramite 
etc 

(6) Sand-blasting operations where quartz gi ains of 
even size are employed 

(7) Leather industry wherein various coated abiasives 
are used foi smoothing leather surfaces 

(8) Furniture and other Wood-work trades where theie is 
heavy demand for coated abrasives like sand paper 
and emery papei 

(9) Metalware industries in which utensils receive a high 
degree of polish by the use of abrasives 

The abrasive power of any material depends upon its harcinesi, 
toughness, and the shape of its grams Rounded giams die 
practically useless as abrasives J’or acliie\ing host lesults, 
only an appropriate type of abrasive mu-^t be used For t»xainole, 
too Irani an pbiasi\c should loL be used on a soli surface The 
hindncss (Mon scale) oi different abiasives aie, diamond, 10, 
sihcon caibide, 9 o, coiundum, 9, lopaz, 8, garnet, 8, quartz, 7, 
lelbpar, 6, apatite, 5, fluoispar, 4, calciUs 3, gvpsum 2, talc, 1; 
The harder ihe mineMl, the higher ib the abrasive power 

Hign grade natural abiasives include diamond, corun4Um, 
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garnet and emery Siliceous abiasives aie, flint, quartz, quart- 
zite, sands and sandstones, diatomite, tupolite, talc, volcanic 
dust, lottenstone, and ground felspai The silica content de- 
cides the abrasive properties of a majouty of these matenals 
At the present time there are some artificial oi manufactuied 
abrasives, replacing the natuial high grade abiasives These 
are silicon carbide (carborundum) and fused alumina (alundum) 
Other manufactured metallic abrasives aie steel shot and steel 
wool , 

High grade natural abrasives, silicon carbide and fused alu- 
mina are utilised in the manufacture of giindmg wheels and 
coated abrasives In making grinding wheels abrasives are 
bonded into diflterent materials such as clay, felspar, silicate 
of soda, lubber, shellac or bakehte After balling, the mixture 
is shaped into wheels Abrasive papers and cloth are made by 
feeding carefully graded grains of emery, garnet, flint, carbo- 
rundum, fused alumina etc on to glued paper or cloth 

Occurrence of natural abrasive materials 

Diamond — Diamond occurrences are found in the Kuriioo 
or Vmdhyan rocks of Southern and Central India respectively. 
But sufficient amount of imneial for any extensive use as an 
abrasive is not available 

Corundum — Corundum is an oxide of aluminium containing 
as much as 62 9% of aluminium and ranks next to diamond m 
abrasive qualities It occurs in the Khasi and Jamti hills in the 
Nongstive State, Assam, in the Hazaubagh, Singhbhum and 
Manbhum districts, Bihar, in the Nilgiri hills, Orissa, near Pipra 
in Rewah State, in the alluvium of Pohra, Bhandaia district of 
Central Provinces, Siltampundi in Salem distiict, Madras 
Presidency, and in Mysore State in the Sringeii Jagii, Pavagada, 
Maddagm, Gonbidnur, Hunsur and Heggaddevan Kote taluks 
and in the area south-west of Assikere Of all these deposits, 
the Rewah State contains the richest deposits with leserves of 
100,000 tons of high grade corundum. The Mysore and Rewah 
varieties fetch a much higher price than others However the 
Corundum industry at pfesent is not large and there is no 
systematic grading of this mineral in India 

Garnet —The term garnet embraces a group of minerals with 
similar physical properties These mineials are either silicates of 
alumimum, calcium, magnesium, iron, manganese or chromium 
or a mixture of two varieties Their most important use is in 
the manufacture of garnet coated cloths, papei»s and discs 

Garnet is widely distnbuted m different parts of India It 
occurs in the Hazaribagh district m Bihar, in Singhbhum in 
Orissa, at Warangal in Hyderabad, m Salem, Travancore, Vizaga**^ 
patam, Bezwada and Neliore in Madras, m Sarwat (Kishangarh 
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State) m Rajputana, and m Mysore Bihar occuirences are m 
sufficient quantities to be used in the abrasive industry Mining, 
collection, giading and marketing of garnet lequire systematic 
effort 


Natural Siliceous Abrasives 

Flint — Flint is interchangeable with garnet as an abrasive 
Flint pebbles occur m different localities in India, but suitably 
rolled flints aie not extensive Before the Second World Wai, 
they used to be imported from foreign sources Rolled agate 
pebbles which occur abundantly in the Ratanpur area of 
Rajpipla State are considered to be quite suitable for abrasive 
purposes 

Quails — Quaitz (oflica, specific gravity, 2 64) is commonly 
found m veins and pegmatites of the Archaean rocks of India^ 
Other areas of importance are Singhbhum and Hazaribagh dis- 
tricts (Bihar), Nellore (Madras), and Ajmei-Merwara and Kishen- 
garh in Rajputana It is hard and brittle and possesses, like 
flint, a conchoidal fraction though in a less marked degree 

Bands and Sandstone — Quartz grains enter into the 
composition of the ma]onty of sandstones Quartz sands serve 
as a medium foi cutting stones and for glass surfacing* The finer 
burnishing sands may be obtained from the locahties exploiting 
sandstone for glass manufacture such as the following — 

Patarghatta, Bhagalpur District, Bihar 
Loglira and Borgarh near Nairn, Allahabad 
Jaijon, Hoshiarpur District, Punjab 
Sawai Madhopur, Jaipm, Rajputana 
Sankhela and Pedhauh, Baroda State 
Batala HiH, Punch State, Kashmir 
Dehra Dun District, United Provinces 

Diatomite, tripoli, pumice, volcamc dust^and rottenstone have 
not so far been found in India, Mineral talc is extensively 
distributed in the Talcose schists of India Certain films m 
Juhbulpore, C P , and the Ceded Distncts of Madras aie engaged 
in the manufacture of talc powders Talc is Used m the manu-^ 
fiactuxe of face-powdersr metal pohsh etc Felspars (silicates of 
alumina with one or more of the bases potash, soda or lime) which 
axe used as mild abrasives in other countries, are found m the 
ndca hunea of Bihar and Madras 

MANUFACTtrasS OF AbRASI^^ QoOUS 

The following are some of the concerns engaged in the manu- 
facture of coated abrasives in India 
3.^ K JL Tbiram, Calcutta, 2 Strawboard Manufacturing Co , 
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Puiuab, 3 National Sand Paper Mills, Punjab, 4 Ajax, Madras. 

Manufacture of coated abrasives such as sand paper, emery 
paper and cloth received a great fillip during Wprld War II 
This industry was m existence on a cottage basis for a very long 
time Manufacture on a factory scale was first attempted in 
1929 by the Strawboard Manufacturing Company Other pro- 
ducers came into the field in the later period and the following 
are the different manufacturers of coated abrasives at the present 
time (Tariff OReport on Coated Abrasives, 1947 ) 

Fvrm Rated capamty on the hae %9 

of 2 shijta per day 

Reams 


Ajax Products Ltd , Madras 60,000 

Krishnalal Thirani & Co Calcutta 36,000 

National Sand Paper Mills (India) 

Ltd , Rawalpmdi 36,000 

Strawboard Manufactunng Co 24,000 

Others (including cottage producers) 44,000 


200,000 


The raw matenals reoiuired in the manufacture of coated 
abrasives are abrasive minerals whose occurrences have been 
described above, glue and special types of paper and cloth Actual 
production of coated abrasives m India during war-time was 
below rated capacity due to shortage of raw materials For 
example in 1943, the year of maximum output, production was 
104,000 reams, worth Rs 21 lakhs 

To meet the full demand for coated abrasives indigenous pro- 
duction was supplemented by imports which were worth Rs 4 34 
lakhs in 1939, Rs< 7 85 lakhs in 1940, Rs 6 61 lakhs m 1941, 
Rs. 6 08 lakhs in 1943, Rs 6 59 lakhs in 1944, and Rs 11 41 
lakhs licensed in 1945 

In 1946 the Indian Tariff Board went into the question of the 
cost of production of coated abrasives in India, and recommended 
that the existing revenue duties on coated abrasives be converted 
to protective duties, for giving the necessary assistance to indi*^ 
genous manufactures 
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Electricity Generation 

General 

Upto the end of the 19th century, industry and transport re 
mamed to a very large extent dependent directly on coal for the 
generation of heat and power It was during the closing years 
of the last century that machinery for the conversion of mecha- 
nical energy into electrical power was perfected and the possibi- 
lities of the application of electricity to industry and transport 
investigated The first electncal generators were no doubt run. 
by steam but attention was soon turned to large waterfalls 
Numerous uses were soon found for this source of heat and energy 
lighting, transport, chemical, metallurgical and other mdustnes 
offered endless scope for its application, it rendered the manu- 
facture of new metals and other ai^icles possible, by its applica- 
tion the existing methods of xnanufacture in certain industries 
were changed and simplified and the quahty of the product in 
most of these cases was improved The uses of electncity as a 
motive power for industries are bound to increase considerably 
m future Increasing quantities of electncity will be required for 
transport purposes, especially the electrification of railways and 
the extended use of trams The use of electricity for heating, 
lighting and cooling (by means of fans, refingeratorsr and air- 
conditioning apparatus) is also growing daily 

The electnc power resources of a country can be classified under 
three categories 

(i) Sources which can be indefinitely increased either through 
production or substitution 

(ii) Sources which are fixed and which are capable of increase 
only through the discovery of new territory contaiiung them 

(ui) Water power 

In the first category should be placed such resources as timber 
and all vegetable products yielding alcohol and other liquid 
productsxapable of being used as power agency With them also 
may be classified such forces as the wind, the tide and the solar 
energy These are inexhaustible* In themselves, they play 
practically very httle part in the power resources 

Under the second category falls coal in its various forms* 
ncludmg mineral oil and natural^ gas. 
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Steam Electricity 

Steam electricity has only very limited possibilities m India 
India’s coal resources are inadequate and localised in limited 
ttreas The Coal Mining Committee (1937) held that at the end 
of 1936 the reserves of good quahty coal were 4889 1 million 
tons of which only 1426 million tons were good quality coking 
coal The Committee concluded that the reserves of good 
quality coal and coking coal upto the end of 1936 would last 
122 years and 62 years lespectively Subsequent estimates 
are even less optimistic The Indian Coalfields’ Committee 
(1946) estimated the reserves of good cokmg coal to be 
7 00 — 7 50 xnilhon tons and the life of the reserves about 
'65 years The future development of steam electric power re- 
sources depends also to a large extent on the availability of 
water The water requirements of a large steam power station 
are frequently so exacting a<i to make it generally more economi- 
cal to establish the generating plant where a very large supply 
of condensing water is available lather than the immediate vici- 
nity of the colheiies Most of India’s coal fields are lymg in 
zones where water supplies are inadequate for a really large 
steam power station Thus the development of steam electric 
power in India has limited scope Hence the importance of the 
texploithtion of hydro-electric power resources 

Hydro-Electric PawER 

As the standard of living of the vast bulk of the population in 
India IS deplorably low, a large leeway has to be made up in pro- 
duction if it IS to be substantially raised This involves the rapid 
industrialisation of the country and simultaneous improvement 
pf agricultural conditions Neither of these objectives can be 
jrealised without the provision of cheap motive power History 
ahows that economic development of every industrial country 
in the world has followed the exploitation of its power resources 
Some of the earliest projects undertaken under the Russian 
5-year plan related to the development of hydro-electnc power 

The development of hydio-electnc resources m India will lay 
out unlimited possibilities both for mdustrial expansion and 
agricultural improvement New textile mills may be started 
to meet the increased demand for cloth which would follow from 
any use in the standard of living of the masses Considerable 
.expansion of demand for electric power may be anticipated 
'from trades ancillary to basic steel such as tube making, fe-rollmg 
mills, forging plante, sheet mills etc Proposals for electrific- 
ation of some of the important main linos, suburban and hill 
sections, of existing railways have been worked out in consider- 
.Able detail from time to time. The scope fpr the development 
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of electrification of railways will be great in future with the 
availability of cheap power 

Hydro^electnc development opens* up great possibilities of 
agiicultural improvement also There are areas in India where 
tlie production of food is unduly low, almost entuely because 
iheie is insufficient water Power irrigation can transform such 
areas m many cases There are several extensive tracks suited 
to tube well development, others are only suited to pumping 
from open weUs or tanks while there aie also extensive areas for 
agricultural development, which could be completely tiansform- 
ed electric de-watermg Power iriigation and its counter- 
part in other areas — dewatering — are not by any means the only 
services which electee power can offer m the campaign to laise 
the economic status of the inhabitants of the rural areas Many 
industries associated with the processing of agricultural produce 
could arise in rural areas with the availability of convenient motive 
power Again, the repair and even the manufacture of the less 
complicated forms of agricultural machinery offer a field for small 
power utilisation in agricultural tracts The use of animal 
power for many village operations with its retarding effect on 
ruial economy can be superseded with advantage Water 
supply for non-irrigation purposes is another obvious field* 

There are also possibilities of developing electro-chemical 
industries and production of morganic fertilisers by utilising 
electric power 

The subject of a regular hydro-electric survey wag initially 
taken up about the year 1906, but it was not till 1918 that a 
regular survey of all hydro-electric possibilities in India was 
cairied out The results of the survey are contained in the 
triennial report with preliminary forecast of the water power 
resources of India by Mr J W Meares According to this re- 
port the total ultimate hydro-electnc power pleint is estimated 
to be 12 68 mffiion Kw which represents the probable power for 
maximum development The total hydro-electric power plant 
immediately possible of development within the next two* 
decades was estimated at 2 648 million Kw This is, however, 
considerably below the figure of 12 68 million Kw given by Mr* 
Meares which figure represents the probable power for maximuim 
development The work undertaken by Mr Meares ceased 
in 1924. It IS essential that a systematic survey of the hydro- 
electric resources of India, on modem and standard lines, 
^ould be carried out before proceeding with hydraulic 
control works 

So Bar most of the development in India has been hunted to* 
satisfying the demands of urban areas for power and industrial 
purposes Over 42% of the electrical energy generated through- 
out India is at present utilised in the cities of Bombay and 
Calcutta alone If Cawnpore and Ahmedabad are also included» 
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ovei half the output of the Indian electric supply industry is 
absorbed in these four cities which contain less than one and half 
per cent of the population of the country 

To sum up, the availabihty of cheap motive power is a neces-» 
sary condition of successful mdustiial and agricultural develop- 
ment India is severely handicapped compared with other 
countries as regards the generation of power by the consumption 
of fuel, coal or oil These commodities are all difficult to obtain 
and costly m India except in a few favoured areas Coal sup- 
plies, for example, are chiefly centred in Bengal and Chota 
Nagpur and the cost of transport is heavy On the other hand, 
water power and its transmission by electricity can supply cheap 
power in abundance in most parts of India 


Hydro-Electric Schemes in India 

The chief hydro-electric works at present available m the 
country are the following 

Bombay Hydro-Eletrw Works 

Jamshed Tata, founder of Indian Steel industry, was also the 
pioneer in electric generation The tliree largest hydro-electric 
undertakings in India are the result of his far-sightedness Those 
are the Tata Hydro-Electoc Power Supply Company Ltd , the 
Andhia Valley Power Supply Co , and the Tata Power Company 
They operate as one unit under one management — ^the Tata 
Hydro-Eleotrio Agencies These hydro-electric schemes have 
a combined normal capacity of 246,000 H P and provided elec' 
trical energy for the city of Bombay and its suburbs, Thana, 
Kalyan and Greater Poona They supply the whole of the 
^ectncal energy rec[uired by the Bombay Electric Supply and 
Tramways Co , Ltd , the majority of the mills and industries in 
Bombay city, the B B & C I Railway foi their suburban electrifica- 
tion, the whole of the energy requued for the G LP. Railway 
in Bombay city and their main line traction upto Piwna and 
Igatpuri, the whole of the electrical energy required by the Poona 
Electno Supply Co and the distributing hcensees in Thana, 
Kalyan and the Bombay suburbs The rate at which energy 
Is dehvered to the mills, factories and railways, now averages at 
0 35 of an anna per umt « , , 

The hydraulic works of the Tata Hydro-Eleetric 
Co are situated near Lonavla at the top of the Bhor Ghats The 
monsoon rainfaU is stored m three lakes, 

Walwan, and Shirawta. &om whi^ it is SivS 

masonry canals to the Porebay at K^dala ^ 

steel moes to the Power House at Khopoli at the foot of the 

Ghais! where the head at turbine noszles i» 

mately 750 lbs per sq inch The norm^ capacity of the Power 
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Station at Khopoli is 48,000 Kw. or 64,300 H This scheme 
vras started in 1915 

The mam features of the Andhra Valley Power Supply Co 
are a reservoir formed by a dam about 190 ft high, across the 
Andhra River and a tunnel 8,700 feet long driven through solid 
tiap rock to the scarp of the Ghats, from which the water is taken 
in steel pipes, 4,600 feet long to the turbines in the generating 
station at Bhivpun The head of water at turbine nozzles is 
1,740 feet, or approximately 750 lbs per sq inch The electiical 
energy is transmitted to Bombay over a transmission line 56 
miles long for augmenting the supply from Khopoli 

The Tata Power Co , started in 1927, has a normal installed 
capacity of 87,500 K W or 117,000 H P The power is trans- 
mitted to Bombay over a transmission line 76 miles long and is 
used to augment the supply of the two earher companies to mills, 
railways and factories 

Works %n Madras 

There are three important schemes in Madras namely, the 
Pykara Scheme, the Mettur Hydro-Electnc Scheme and the 
Papanasam Hydro-Electnc Scheme 

The Pykara Hydro-Electnc Scheme, an undertaking of the 
Madras Government, was commenced at the end of 1929 The 
Scheme utilises a fall of about 3,100 ft available m the passage 
of the Pykara river in the Nilgiri District The estimated poten- 
tial capacity of the full development is around 40,000 KW 
continuous Water from the intake of the river is led by a flume 
to the forebay from whence it is led through a single 78^^ diameter 
steel pipe, 100 ft long, to a surge tank at the head of the pen- 
stock consisting of two pipes, each m three sections of 27 inchos, 
24 mches and 21 inches in diameter and a total of about 9,300 ft 
in length The initially installed plant comprises ot three 
7,810 KVA, 3-phase, 600 r p m alternator, coupled to 10,900 
HP pelton wheels Power is generated at 11,000 volts, 50 
cycles and stepped upto 66,000 volts, by means of three 7,810 
KVA, S-phase, 11 K.V/66-110 tiansformers The supply to 
Nilgiri District is at 11 K V from a 1,000 KVA U K V /IIK V 
transformer at the power station Power is tiansimtted to 
Coimbatore which is the main receiving station as also the chief 
load centre, by means of a 50 mile double circuit 66 K V line 
66-K V lines have also been extended to Erode, Tnchinopoly and 
Negapatam Also the 66 K V system has been extended to 
Udumalpet, Sembatb, Madura, VirudUnagar and Koilpatti* 
In addition to the above mam transmission Imes, considerable 
lengths of 11, 22 and 33 K V, distribution lines have been cons- 
tructed particularly in tlie Coimbatore, Madura and Bamnad 
Districts To provide for the rapidly mcrejasfa^ demand In the 
^mating area and also the extensions to Madura and Ramnad 
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Districts, one additional penstock, two 12,500 KVA, 600 r p m 
11 K V generators and two 12,500 KVA, 11 KV/110 KV 
transformers have recently been added The Pykara-Coimbatore 
line has been changed over to 110 KV operation to suit the in« 
creased load demand The rapid growth of the Pyrkara load 
in 1934: necessitated the early construction of the Mukurti Dam 
The dam was completed in 1938, with open spillway stores 
1,400 million cubic feet of water but the capacity can be increased 
to 1,800 million cubic feet when required later 

The engineering features of the Mettur Hydro-Electrie Scheme 
provide an interesting contrast to the Pykara Hydro-Electric 
Scheme The Mettur Stanley Dam, one of the largest structures 
of its kind in the world, is 176 feet high and can impound a total 
of 93,500 million cubic feet of water The storage is primarily 
for irrigation purposes, but part of the water let down for irrig- 
ation IS utihsed (to the last advantage) for the generation of 
hydro-elecmc power As the potential output ot the Mettui 
Station IS very variable due to the wide variations in head and 
discharge, three classes of load are adopted These are 

(1) primary power available at all times, 

(2) secondary power subject to lestricted use in dry 
months, and 

• (3) tertiary power generally available for eight months 
in the year 

The scheme supplies power to the districts of Salem, Trichino- 
poly, Tanjore, North Arcot, South Arcot, Chittoor and Chingle- 
put Power IS transmitted to Singarappet in the north and 
Erode in the south by means of two 66/110 KV trunk lines At 
Ei.ode the Mettur Scheme is linked with Pykara network 66 KV 
Jines have also been extended to Vellore, Tiruvannamalai and 
Villupuram The pack-load at the Mettur power house has 
iisen to above 14,000 KW Extensions for increasing 
the capacity of the station to meet the load demands, are 
being installed 

The Papanasam Hydro-Electric Scheme utilises the fall of 
about 530 feet in the passage of the Tambraparm nver in the 
Tinnevelly district The power house is situated near the 
Agastya temple at the foot of the Papanasam falls The gross 
head developed is 330 feet A transmission system extends to 
Tuticonn, Koilpatti and Madura The system is linked to 
Pykara at Madura 

Punjab's Hydro-Electnc Project 

The Uhl River Hydro-Electric or Mandi Scheme, is operated 
by *^6 Punjab P W D The project is situated on a spur of the 
DaUladhar Range at elevations between 6,000 and 4,000 feet 
above sea level- The work on the construction of the first stage 
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the scheme was started in 1926 The total capital outlay on 
the scheme to the end of the year 1939-40 has been Rs 678 6 
iacs Water is d-rawn fiom the Uhl and the Lamba Dug Rivera 
at Brot and conveyed by a tunnel about 3 miles long designed 
for a normal full dischaige of 600 cusecs The tunnel feeds steel 
penstocks which run down the slope to the Shanan power station 
near Jogindarnagar (Mandi State) so as to utilise 1,800 ft of the 
total fall for the geneiation of electncal energy The initial 
installed capacity ot Shanan Power Station is 48,000 K W The 
Shanan Power Station supplies substations at Ktogra, Pathan- 
kot, Dhanwal, Amritsar and Lahoie The possibility of intio- 
ducing tube wells for irrigation adds to the interest of this prooect* 
This would enable thousands of acres of uncominanded land to 
be brought under cultivation thereby greatly incx easing the food 
supply of the Province 

Vmted Provinces Wo)lcs 

The Ganges Canal Hydro-electric Giid Supplies power at 
attractive rates for domestic, industrial and agricultural purposes 
to 14 districts in the west of the Provinces and to Shahdara in 
D^hi piovince From 1938, no less than 27,900 K W ui all has 
been available Besides supplying some 93 towns with current 
for light and fans and minor industries the Grid provides energy 
for irrigation pumping from rivers and open and tube wells ^ The 
Ganges Valley State Well Scheme comprises about 1,650* tube- 
wells, covering the districts of Moradabad, Bijnor, Badaun, 
Muzaffarnagar, Saharanpur, Meerut, Biilandshahr and Aligarh 
mtrodueing imgation on the volumetric system over approxi- 
mately one million acres hitherto without any source of imgation. 

Mysore Hydro^Electnc Works 

The first Hydro-electric Scheme of any magnitude undertaken 
in India, was that on the Cauvery River in Mysore inaugurated 
m 1902 The principal object of this scheme was the supply of 
power to the mining companies on the Kolar Gold Fields about 
92 miles from Sivasamudram, the site of the generating station. 
Since 1902, tlie supply of electrical energy from Sivasamudram 
has been provided for Bangalore and Mysore cities and about 
200 other towns and villages in the South-Eastern half of the 
State The total normal capacity is 69,000 E H P The numbei* 
of the consumers of all classes continues to increase rapidly every 
year with greatly incieased power demands The Government 
of Mysore have encouraged the use of electncal energy ^nd have 
made a survey of .hydro-power resources cf the State and prepared 
plans for the construction of a second generating station In 
response to the heavy demands for largo additional blocks of 
power the Government sanctioned the construction of a power 
^station at the Shimsha Palls for the production of 23,000 U.P- 
and the construction of ^ power station at Jog Falls for tihe pro* 
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duction of 24,000 HP The power station at Shimsha was 
completed m 1940 


Hydeiabad (Deccan) Project^ 

There are several hydro-electnc schemes that aie under consi- 
deration m the State 

Tungabhadra Project This project is acioss the iiver Tunga- 
bhadra, one of the tributaries of the river Kistna The question 
of apportionment of waters between the interested states, viz , 
M 3 rsore> Madras and Hyderabad has been under consideration, 
for some time Pending decision, the Governments of Marat 
and Hyderabad have agreed to undertake, for the piesent, a joint 
scheme for the partial utilisation of the waters of the river 
According to this, Hyderabad will be able to generate 15,300 K W 
continuous primary power and to urigate 3,60,000 acres 
This project would make the working of the extensive gold fields 
m Raichur District economical 

The Devanoor project is across the river Manjin, a tributary 
of the Godavary The nver is likely to give a dependable supply 
of 41,000 m c ft and with a canal discharge of 1,000 cusecs, it 
will be possible to generate 18,000 K W continuous As a com- 
mercial enterprise this project is likely to pay a handsome return 

Combined with Devanoor is the Nizamsagar project, where 
drops in the canal of about 30 ft can be uhtised to generate 

1.500 K W continuous of primary power and 3,000 K W conti- 
nuous of tertiary power for 9 months The canal has already 
been constructed as also the Nizamsagar Reservou This 
Scheme together with Devanoor project will generate over 

22.500 K W continuous of pnmary power 

The total power that could be generated by the Godavaiy 
Kaddam Project is expected to be 94,600 KW continuous 
pnmary and 9,600 K W continuous tertiary for 8 months It 
will also irrigate 4,84,000 acres Extensive deposits of iion-oro' 
are available on the banks of the Godavary and if a steel industry 
13 established the power can be fully utilised ^ tj- Txr 

From Puma Project, it will be possible to generate 4,400 K W 
of primary power In addition to this, 1,000 K W continuous 
can be generated by constructing a lift dam low down 
project IS expected to be a very remunerative proposition, 
sides being neai the Cotton Centre like Nanded, Parbham and 
Jalna, it can also irrigate 2,50,000 acres in Nanded District 

The Project is a smaller sch me The power generated 

will be about 7G0 K W continuous and irrigation of 17,680 acres 
IS possible 

The Penganga project is expected to generate a power of 21,009 
K,W continuous pnmary 

The Lower Kistna Project is expected to generate about 
2,00,000 K*W* continuous and irrigate 10,88,000 acres besides 
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safeguarding another 9,00,000 acres of delta ungation in British 
terntory 

The Upper Kistna Pro3ect will generate about 21,666 K W« 
continuous primary and 9,920 K W continuous teitiary and also 
irrigate about 7,52,000 acres 

The Bheema Project will give about 5,000 K W continuous of 
teitiary power This project will irrigate 3,34,000 acres 

The Dmdi-Manpeda Project will generate about 2,000 K W. 
continuous K)f primary power 

Thus the State is favourably placed for electric power owing 
to the large rivers of the Deccan, Godavary and Kistna, flowing 
through the Dominions The power that can be generated from 
these two nvers alone will amount to 3,36,000 K W continuous 
and there are possibilities of geneiabng another 85,500 K W. 
from their large tributaries such as Tungabhadra, Manjira, 
Kaddam, Purna, Penganga and Manair In all, there is the possi- 
bility of generating over 4,21,500 K W continuous of 6,00,000 
peak In addition to the electric power, it will also be possible 
to irrigate more than three and half million acres, and will also 
considerably accelerate industrial development of the State 
through rural electrification The total probable cost of all 
these projects will be Rs 85 crores and it is expected that on 
average, a return of 6 to 9 per cent will be realised At first 
sight the amount of investment letiuired may appear enornious, 
but this expenditure will be spread over at least half a century, 
if not more 

Electncity vm T^awnoo^e State 

Electric supply undertakings are of recent growth in Travan*» 
core A preliminary survey of the hydro-electric possibilities 
of the State was earned out as early as 1919 As a result of 
subsequent investigations, Government came to the conclusion 
that the development of a power scheme utilising the falls of the 
Mudirapuaha nver possessed great economic possibihties Accor- 
dingly, detailed investigations were taken up and completed 
by 1933 The work was started m 1934 The first stage of 
development of the Pallivaaal Hydro-Electnc Project was comp- 
leted in* 1940 The power station has three 11,000 volts, 3 phase, 
50 cycle alternator sets each of 4,500 K W capacity directly 
coupled to the pelton wheels operatmg at a head of 1,980 ft The 
total effective capacity of the station is 9,000 K W Power is 
transmitted to the plains at 66,000 volts The transmission 
system consists of 134 miles of 66 K V double circuit lines con- 
i^ctmg the generating station with 5 major sub-stations at 
Kothamangalam, Alwaye, Palloin, Mavelikara and Kundara. 
The availabihty of electric power in most places in Travaheore 
and the very low rates of tariff now offered are expected to open 
up great possibilities in the Industrial and agricultural develop- 
ment of the State, The State has been keenly alive to the needs 
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of the agriculturists for electric power, the chief uses of which 
are for dewatenng the Punja fields, the crushing of sugar- 
cane and lifting water for irngabon The State has also 
supplied electrical machinery on hire purchase system The 
Palhvasal Hydro-Electrical System also supplies power to the 
Aluminium Production Co which has installed an aluminium 
smelter plant near Alwaye An agreement was recently reached 
with the Cochin Government for the supply of poyer for the 
entire requirements of that State These large demands have 
necessitated the full development ot the Palhvasal Scheme 

The Scheme of expansion inaugurated lately, at a cost of over 
Ks 3 crores is estimated to make available nearly 90,000 K W 
Theie is, besides, a joint scheme under investigation by the 
Madras Govemm nt and the Travancore Government and this is 
estimated to generate about 50,000 K W 

Works m Kaslirnir 

The Jhelum power installation was undertaken by the Kashmir 
Durbar The works have a capacity for carrymg water sufficient 
for the generation of 20,000 electrical horse-power Power is 
supplied to the State Silk Factory at Srinagar, for driving machi- 
nery, for lighting and also for heating Besides the Muzaffa- 
rabs^d hydro-electnc installation utilising a tributary of the river 
Kishen Ganga and the Jamuna hydro-electric installation In addi- 
tion to the above schemes, new sources of power capable of feeding 
large-scale manufacture here, m view of the beginning of large-scale 
industries in Jammu and Kashmir States, are being explored 

In addition to these, the following schemes are at present under 
active consideration 

(1) Combined irrigation and power development by a 500 ft 
Dam in the Sutlej nver of the Punjab at Bakhara This is being 
designed by an expert from USA and when this materialises 
this is expected to yield 160,000 k w 

(2) Combined irrigation, navigation and power development 
in the Ramapada Sagara Scheme m Madras, which provides for a 
high dam in the Godavari river near Badrachaiam 

(3) Unified development of the Damodar river in Bengal and 
Bihar which is a multi-purpose scheme designed for flood control, 
irrigation and power development The preliminary memoran-^ 
dum published by the Central Technical Power Board of the 
Government of India provides for the installation of 200,000 k w 
of generating capacity in hydro-plant and 150,000 kw inther- 
msd plant The steam plant is to operate only when m 
secondary power is available froin the hydro-plant which 
during the monsoon season can yield a 100,000 fc w ai 60^^ 
per cent load factor, in addition to the primary power of 
the same output, The enlj:e scheme provides for the construc- 
tion of eight dams on the Damodar river and its tributaries wluchb 
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Will restrict tlie peflk flow in tlie lowci rcEches of the river to e 
fifth of its present rate thus preventing any damage to men and 
TDroperty in the lower Damodar valley In addition, the scheme 
IS expected to supply perennial irrigation to 760,000 acres of 
which 185,000 acres are now undei irrigation with possibihty of 
shortage of water at certain seasons The whole scheme is ex** 
iected to cost Rs 55 crores Already examination for land 
acqmsition ^for the positions which will be inundated by the 
Maithon and Sanolapur dams which aie situated in Bihar is 


proceed^ Mor Valley Scheme in Bengal is another combined 
irrigation and power project and this will yield about 20,000 k w. 


( 5 ) The Chamtal River Scheme is purely a power project 
This a scheme to supply power to Kotah, Jaipur, Tonk, 
Indore, Gwalior, Bhopal and Udaipur States will be 
situated m Kotah State and the main transmission Imes will 
ran through all the States The scheme provides for a 230ft. 

in the Chamtal nver 12 miles from Kotah and 200,000 k w 
■of generating capacity at 50 per cent load factor 

(6) The Sardah Scheme in the UP is expected to give 
the additi»"”^ power reqiured for the electrification of the 
Hastem UP. 

(7) The Sone Valley Scheme of Bihar 

(8) Flood control, irngation and power schemes of the vaga- 
bond Sun Kosi River 

(9) The Machkund Project of the combined Bihar, Madias and 
Orissa Governments providing for a big water fall m Jaipur State 
or the Orissa Province and yieldmg 60,000 kw electric power 

(10) The Tungabhadra Project for irrigation and power 
supply in the Madras Province. 

(11) The Hirakud Dam Project When completed, it will 
generate 3,50,000 K W of Electric power and provide extensive 
facihties for irrigation and navigation The project is estimated 


to cost Rs 48 crores 

The total energy generated in 1943 was approximately 3,578 
miiimn, K W H , a figure which is about the same as the weekly 
production of energy in the United States It is m fact true to 
say that in the United States about 180 tunes as much energy is 
Used per head of population as in India, while m the Umted 
Kingdom the figure is about 100 tunes as much 

Tables A and B show the generating capacity installed and 
KWh generated in various ^arts of Bidia and classified by prime 
movers — excluding factories and mdustrial undertakings. 

Table ‘A’— Analysis of Installed Capacity of generating 
Plant on the basis of Population and area for 1943. 

TablB ‘B’ — ^Analysis of KWh generated on the basis of popul- 
ation and Area for 1943. 
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INSTALLED CAPACITY OF INDIVIDUAL 
STEAM GENERATING STATIONS 
OP 10,000 KW AND OVER 

Name of Province and Undertaking Total installed capacity in 

K W 

Bengal 


Calcutta Electric Supply Corporation 


1 

Mulajore 

91,000 

2 

Cossipore 

93,125 

3 

Southern 

91,250 

4 

Gowrepore E S Co 

28,000 

5 

Dishergarh Power Supply Company 

16,000 


Bihar 


6 

Si 3 ni (Jhemah) E S Co Ltd 

15,000 


Bombay 


7 

Ahxnedabad E S Co* Ltd 

22,500 


Delhi 


8 

Delhi CEP A Ltd 

17,900 


Madras 


9 

Madras E S Corporation Ltd 

41,500 


Punjab 


10 

Lahore E S Co 

18,200 


Untied Promnces. 


11 

CawnporeE S Corporation Ltd 

49,500 

12, 

U P E S Co Ltd , Lucknow 

10,500 


13. U P Govt Hydel System, 
Harduaganj 


20,000 
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INSTALLED CAPACITY OF INDIVIDUAL HYDRO- 
ELECTRIC GENERATING STATIONS 
OP 10,000 K W AND OVER 


Name of Province and Undertaking Total Installed Capacity 

inK W. 


Bombay 

Tata H E Agencies, Ltd 
1. <i) Tata H E P C Co Ltd , 

Khopoli 60,000 

2 (ii) Andhra Valley P S Co , 

Bhivpun 72,000 

3 (lu) Tata Power Co , Ltd , Bhira 99,000 


Madras 

4 (i) Pykara H E System. 

5 (ii) MetturH E System 

6 (ill) PapanasamH E System 


Punjab 

7 Punjab Govt Elec Deptt. 


United Provinces 
8 UP Govt Hydel System. 


Mysore 

Mysore Govt Elec Dept 
9 (i) Sivasamudram P H 

10 (ii) ShimshapuraP H 
11. (m) Jog Falls H E Project 

construction } 


38,750 

30.000 (10,000 
under construction) 

17.000 (under 
construction ) 


48,000 


18,900 


45.000 

16.000 

48,000 (under 


Trtcoancore. 

12, Pallivasal H, E Project. 


13,500 



REGIONAL ELECTRIC POWER GRIDS 



Approx 5cd/e linch " ASQmiks 


WATER POWER REGIONS 

thepmal power regions 

> YDRO ElECr^lC PROJECTS lEXlSTlNGj □ 

(PROBAfiLE) LI 

thermal stations (PROCABLE OR EXISTtNCi) O 


reoional grids - 

WESTERN INDIA PG 
southern INDIA PG 
NORiHERN INDIA PG- 
UP PC - 

EASTERN P G . 


interconnected VSTEMS - 

c p & c I . r 

HTDERABAD . ... - 31 

CPIOUN6S - 
PROVINCIAL flCUHL'AmfiS « 


Heprinted lolth permission from Dr T R Sh(tinia*s *%occLiioii of 
Industries in /Mctia' (Hind Kitab) 
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SUMftTAIlY OF CVPACITY OP IIVDRO EUUCLJtTC 
CENDTl Amo PL I r\ TNDI V 


Province 
or Stato 




ofH B 
Plant n 
1<)4S m 


Total 

-5- svr 

ron^iuo Pl""' 
i. _ imrloi con 


|tion 01 on 
oido] in 

I K W 


' Gonoiatinp I Hiobablo 


btmction 
or on 01 dor 
jnKA\ 


I capacity 
I ofiufcnio 
I possible 
PI P plant 
n K n 


' total i am 
oit\ ot 
IlIF plant 
i in K 


1 Assam 

2 Bengal 

3 Bombay 

4 Central 
Provinces 

5 Madiaa 

6 N W F P 

7 Punjab 

8 Sind 

9 United 
Provmops 


Total for 
Br India 


500 

2,300 

232,1141 

1 

1 

50o 

2 300 
232,114’ 

98 712 
102 500 
409,160 

99,212 

104,800 

641,270 

C9,010! 

9,600 

40,770 

27 400' 

97 Oou' 
0,000, 
40,730 

1 

1 

24,J00{ 

160,700| 

107,100 

300,000 

6,000 

24,304 

256,360 

110,700 

418,760 

6,000 

22,700 

t 

( 

1 

22.700| 

l_ 

60,000 

72,700 

S80,G74j 

27,400 

414,074 

1,326 092 

1,739,160 


10 Hyderabad 

11 Jaipur 

12 Kashmn 

13 Kollmpur 

14 Mysore 
11 Patiala 

to Tia\ ancoro 
17 Minor 

States 


61,000; 

240 

15,400 

1,737 


109,000 

210 

22,000 

1,737 


320.000 
22,000 
12,000 
20,550 

115,800 

271.000 


320,000 

22,000 

10,314 

29,550 

224,800 

240 

293,900 

1,737 


Total for 
States 



909,141 


6 ^ 28 , 307 ’^ 






(5) North-West India (4) Cintral India (S) North-East India (2) South India (1) Western India 
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Aiea 


Projerfc or 
l)iopno^ors 


Po^^ OJ 

station 


Bombay ]Tata Power Co iHhun 


[^Baiofln 

Madias 


[Andhra Valk\ 

1 V ^ Co 

Tata dro Eloc 
P b Co 
CJ t P Railway 
Vhmodnhad E S 
Tata Chomu al 
oi ks 

Madia Go\t 


Bhi\ apnn 
Khopoh 

Chohi 

Ainnedabad 


. Jn^tallccl 
I capacit} 


iHj dro 


Steam 


sore 


Hjdeia- 

bad 

Ti avail- 
Lcoie 
Bengal 


Bihar 


Okha 

,PvUain iH^d^o 

I 1 'Mettui 

. jPapnasam 

> Movai 

Madias h S ‘iVtadns 

iMssoroGoit S]\a 

I 1 Sarnndi am flio 

fi Shims 1 

I V log halls ' „ 

deiabad State 'Hj deiabad ! Steam 


K\\ 

87,500 

4S 000 
iSOdo 

40 Ooo 
)1 DUO 

13.000 

42.000 
17 500 


Sleam 41, )00 


( 


C P 
U P 

Delhi 

Punjab 


NW- 

FP 

Sind 


Ti avaneoro Govt 
llndianlrori & 
Steel Co 
Calcutta E S 
|Djshoragarh 
ClouiipoieE S 
Assoc laiQcl E S 

Patna E S 
Tata Iron & 


‘ Palin a^al 

BiunpuT 
Calcutta 
Disheiagarh 
Gounpoi e 
Seebpoie 

Patna 


Diesi 1 
Hjclio 

Steam j 

I 


n ouo 
10 ooo 
4S uuo 

17,>‘i0l 
1 7->uJ 

23.000 I 

26.000 
29 1 000 

10 000 
2S,000 
7,500 

6,000 


Ultima hi 
c apnritv 

K W 

10^,000 

64 000 
t8 001 ‘ 

50 Ooo 

bO,OUO 

20 000 

50 000 

42.000 
21,000« 

20. 000 

41 500 

1 10 OOU 

120 OOU 


I 


Steel Co 

iTamshedpur 

(f 

1 107,200 ' 

1 

Nagpur E S 

Nagpur 

Steam 

6,700 ’ 

U P Govt 

Ganges Canal 

Hydio 

Steam 

19,900"!, 
29,000 J 

CawnporoE S 

CWnpoio 

it 

64,500 

Delhi C E P A 

Delhi 

91 

19,000 

Punjab Govt 

Jogindei 

: i 

1 

Lahore E S 

nagai 

Hj droj 

! 48 000 

Lahoio 

Steam 

17,450 

NWFP Govt 

Malakond 

Hyeboj 

0,000 

Karachi E S 

Karaclu 

Dicsioli 

1 

1 

0,300 

1,209,800 1 


20,000 

30.000 

40.000 

400.000 
10 000 

28.000 
7,500 

12,000 

135.000 

15.000 

23 900*1 

29.000 J 

70.000 

19.000 

72.000 

25.000 

20.000 
10,000 


1,714,900 


♦Probably this is a Hydro-thermal plant 


Source V li Vaidya Planning for Post War Electric PoW'ei, (1944). 
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Peti oleum 

■General 

The pioducts of petioleum are essential to the modem way of 
3ife — they include fuels to drive tianspoit, in the air, on the land 
and on the sea, lubiicatmg oils and greases to ensuie the smooth 
functioning of powei plants, machinery in the factoiies, railways 
and vehicles, illumination and heating for the countiy dwellers, 
siutface coating for the load, runways and ships, and candles etc 
It would be difficult to imagine life in any part of the world, 
however lemote, which did not depend in some lespector other 
on a product of petroleum The motoi cai luiis on petroleum 
in the form of petrol and lubiicatmg oil A considerable part 
of the mei chant ships of the world as well as all the navies are 
propelled by gas oil and fuel oil Aviation owes its existence and 
development to high octane petiol Finally, durability and 
performance of all the wheels of industry depend on lubricating 
oil Global warfare has demonstrated the vital necessity of 
adequate supply of petroleum In wai, a seiious shortage of 
oil must ultimately prove fatal to the countiy suffering from it 
The mobility of armies has always been a fundamental factor 
in military strategy and tactics Mobility is, iniieed, a prime 
factor in the fighting quality and sti iking power of an army and 
adequate supply of oil is a condition foi mobility Thus petro- 
leum IS not only the life-blood of industry and transport not only 
essential foi the mobility of armies but also an actual weapon 
of war 

There aie vaiious derivatives of petroleum, the vaiious sub- 
stances produced from it by distillation oi by other processes 
Theie are motoi fuel — light, medium and heavy, Kerosene or 
paraffin which is used for lighting and also as a solvent in industry, 
gas oil which serves as fuel for the Diesel engine, fuel oil, a subs- 
titute for coal, and lubricating oils which render possible smooth 
runmng and prevent rapid wear Crude oil is also a source of 
alcohol glycerme, resins and of substances employed in the manu- 
facture of synthetic rubber The value of crude oil is judged by 
the amount of gasoline that it is capable of supplying. The 
following table gives the classification in 7 categories of petroleum 
tirudes according to then base 
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m 



A 

Paraffin 
base oil 
(Wa^ 
bearing) 

B 

Paraffin 
intei 
mediate 
base oil 
(Wax 
beanng) 

c 

Intoi 
ineiLiate 
paiatliii 
base oil 
(Wax 
beai mg) 

D 

Intel 
mediate 
base 
oil (^Vax 
be ai mg) 

'll, 

Inter 
mediate 
naph 
theno 
base oil 
(Wax 
bom 111 k) 

F 

Naph 
theno 
Inter 
mediate 
base oil 
(Wa'c 
bem mg) 

G 

Napli 
thene 
base 
oil 
(Wax 
frf»c > 

A V 1 
Gravity 

4Q T 


20 O*’ 

30 ()" 

n r 

n 

21 0^ 

fopeciilo 

Giavity 

0 781 

0 820 

0 879 

0 827 

0 001 

0 870 

0 016 

Pour point 

Helf>\\ 

Below 

' 40'’F 

Below 

40 F 

Below 

Bolow 

r/p 

Pei cent 
bulphui 

0 1 

0 28 

0 12 

0 35 

3 84 

0 lb 

0 14 

&avbolt 

Unncr&al 

Viscosity 

100°F 

*14 

soconds 

41 bor 

1 20 Sen 

■ 

UKMI 

17 St( 

57 S< f 

Colour 

i Green 

Groniiit.li ^ 
blade 

GiPt nish 1 
Idulv 

Gicen 

lliownisb 
hi uk 

C u 1 ntsli 
blm 1 

C 1 1 cii 

Distillation 
1st fliop 


33"C 

SOT' 

2$) C 


50 0 

157 C 

Di»tillatiori 
gasolane and 
naphtha 

2% 

32 0% 

5 8% 

IS O^o 

2 0% 

1!1 3% 

1 1% 

Keroaono 

17 7 

17 2 

Nil 

4 9 

4 0 

Nil 

Nil 

Gas od 

8 i 

10 () 

27 8 

17 3 

10 0 

U (1 

55 5 

Non VISCOUS 
lubricating 

9 8 

10 9 

20 4 

9 1 

8 li 

10 4 

U 2 

IMediuxn 

lubricating 

3 4 

6 2 

m 

0 1 

0 7 

7 0 

1 7 

Viscous 

lubricating 

Nil 

Nil 

Nil 

Nil 

1 020 

m 

11 b 

Roaidmm 

14 7 

23 5 

30 4 

23 1 

5b 4 

21 4 

12 7 

Distillation 

losa 

0 9 

■■ 

4 

1 4 

m 

0 0 

0 2 

Carbon 
residue of 
residium 

B 

6 2 

B 

7 3 

18 2 

8 7 

4 5 

Oai bon 
xeaidue of 
crude 

0 2 

B 

2 5 

B 

10 fl 

1 9 

0 li 


Although the pioduction of petroleum m India is small in 
domparison with that of the whole woild, the industry is of 
considerable value to the country m providing amenities which 
under present conditions would otherwise be haid to come by 
The chief producers of the world are shown in the following: 
table 
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(As pel 1939 statistics) 


Isfame of Counhij 

1,000 iml) It ions 

% of mo)M P) odncfion 

USA 

3,71,053 

60 4 

USSR 

29,530 

10 4 

Venezuela 

30,534 

30 7 

Iian 

10,369 

0 b 

Dutch Ease Indies 

7,949 

2 8 

Rumania 

6,228 

1 o 

Mexico 

5,794 

2 0 

Iraq 

4,116 

1 5 

Columbia 

3,068 

1 1 

Trinidad 

2,711 

1 C 

Aigentina 

2,651 

0 9 

Peru 

1,799 

0 6 

Buima 

1,087 

0 4 

Bahrein Island 

1,033 

0 4 

Others 


2 0 


Total 277,922 

USA alone accounts for about 2/3 of the total while 8 pnnci- 
pal produceis account for neaily the whole of the woild supply 


Indian Production 

The only eommeicial production of peti oleum in India itself, 
' so far, occurs in two areas, one in Assam at Digboi and the other 
in the Attock Distiict of the Punoab The Digboi oil la partic- 
ularly iich in wax South of Digboi, in the Suima Valley of 
€achar, are two other fields, Badarpui which has proved dis- 
appointing and Masipur from which output has not yet been 
obtained In Attock petroleum is being produced fiom two 
^elds, Khaur and Dhulian, eight miles apart, the latter having 
lecently been most successful, aftei great perseverance in the 
face of difficulties at Khaur In 1938, the production of Digboi 
was 66 million gallons and of Attock 21 1 million gallons in lound 
figures The Attock Oil Co under the management of Steel 
Brothel Ltd has been working the Punjab oil wells and the 
Assam Oil Co has been in charge of the opeiations in Assam 
In both these areas th^ exploitation of the petroleum deposits 
lias been developed and the crude oil refined and treated accord- 
ing to the most up-to-date methods for many years The 
Assam Oil Co Ltd and Attock Oil Co Ltd , drill wells, produce 
the crude oil, op^'rate refineries where the crude oil is separated 
rdo Irdctioua which are refined and treated to make the long 
range of marketable products, make containers and distribute 
the products, either packed or in bulk to the consumers 
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Tlieze are two lefineiies at 
Punjab The number of people 
2981 and m the Punjab, 803 
was as follows — 

Aviation Petiol 
Motoi Spirit 

Kerosene (Highly refined) 
Kerosene (le^^s refined) 


each place in Assam and the 
employed m 1939 in Assam was 
Production of petrol m 1939-40 

Gallons 

73,137 

20,992,828 

11,834,490 

'’16,341,986 


Process 

Let us now consider biiefly the vauous stages of pioduction 
Broadly speaking, peti oleum occurs m poious locks foiming 
part of a sedimentary series, trapped undei a dome of impervious 
rock A commercial oil field is found only when a source of oil 
,is present, when a suitable reseivoir rock occius within reach 
of the drill, when the stiucture is closed in all directions so that 
the oil does not escape, and when the reseivoii is covered comp- 
letely by an impervious cap rock 

When the geologists have discoveied a likely lounation. a 
test well IS drilled to asceitain if oil is present m commercial 
quaijtities and if successful, systematic dulling is undertaken 
to develop the field Modem drilling is done by the hotary* 
method which is in some respects like boring a hole with a twist 
drill A cutting ^Bit* is screwed on to the bottom of a pipe and 
the fop of the pipe is rotated by an engine As the hole becomes 
deeper, more pipe is added at the top To remove the rock cut- 
tings from the hole and to cool the bit, liquid mud is pumped 
continuously down the inside of the pipe It escapes thiough 
holes m the bit and linds its way to the surface ag4.m via the 
annular space between the outside of the dull pipe and the walls 
of the hole, cariying the cuttmgs with it The hole when finished 
as like a telescope, the larger sizes of casing being inserted at the 
top decreasing in size as the hole gets deeper As wells are as 
much as 8,000 feet deep, or moie, it can be imagined that many 
difficulties arise m diillmg The bit may get stuck, the drill 
pipe may fracture with the twisting force applied, high pressures 
may be suddenly encountered which tend to blow the tools and 
the mud clear out of the hole, the foimation may slide and so 
cause the loss of the iiole made, and of the casing and drill pipe 
therein and so on 

These difficulties aie overcome by the application of skilled 
^engineering In some fields the pressure is not sufficient to 
permit a contmuous flow from the wells and in this case the oil 
has to be brought to the surface by mechanical means The 
— ^volatile hydrocarbons eg methane» ethane, piopane etc# 
and possibly sulphmotted hydrogen-— is removed from the oil by 
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passing through vessels held al successively iowei pies&iues 
until the oil is degassed enough to be stored salely in tanks The 
gas IS collected and binned as fuel in gas engines oi under steam 
boilers to provide the power foi drilling, pumping, lighting and 
workshops etc 

The crude oil is a dark gieen thin liquid at this stage and 
to convert the valuable constituents which it contains into usable 
oils, it isjpumped to the lefiner^ 

Primary sepaiation is made by a continuous thiee-stage frac- 
tional distillation process The oil is picked up by pumps and 
forced thiough heat exchangeis leceivmg heat iioni the hot 
stieams of oil leaving othei sections of the plant Any gas re- 
maining in solution can be collected also, any watei oi salts 
present, will prei ipitate in a settling vessel and leave clean dry 
oil to go on to the distillation piopei In this section, usually 
termed the ‘Atmospheric Distillation Unit’ the oil traveises at a 
controlled rate a lengthy coil of steel pipe arranged around the 
walls and loof of a large combustion chambei The stiucture 
IS lined with fire-brick, is heated by oil or gas buineis and design- 
ed so that the most efficient tiansfer of heat is seemed by con- 
vection, conduction and radiation without overheating any part 
of the oil above the desired temperature Leaving the pipe at a 
high temperature, the mixluie of liquid and vapours enters a 
fractionating column This is a vertical steel vessel several feet 
m diameter, and about 100 ft high in which, by means of numer- 
ous bubble-cap decks and by injecting super heated str;pping 
steam at the base and by pumping condensed distillate as reflex 
over the top, a very efficient sciubbmg action is obtained between 
the ascending vapours and descending condensed liquids thus 
providing close fractionation Temperatures and rates of flow 
are automatically controlled by instruments Petiol vapours 
pass out at the top through a pipe and are condensed to liquid in 
water-cooled condensers From on^ or more of the bubble cap 
decks lower down the column, side streams are led off to coolers, 
these are the white spirit and kerosene fractions A side stieam 
taken off still lower down the column produces diesel fuel oil 
An outlet from the bottom of the column gives a heavy black 
oil which IS destined for further handhng eithei in the vacuum 
unit or in the cracking unit The distillates produced in the 
vacuum unit are various lubricating oils containing wax Some 
of the heavy black oil is ^cracked^ in a separate plant Here, it 
is subjected to high temperature under high pressure for a con- 
ti oiled tune and the mixture is then released through a back 
pressure controlling valve into a flash chamber, where the volatile 
products separate while the heavy oil is withdrawn and cooled 
for fuel oil or is allowed to accumulate in chambers to form coke 

The cracked petrol conteins quantities of olefines which would 
cause tiotxble m engines ana havo to be removed by a refining 
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process This is done by mixing with a small percentage of 
sulphuric acid foi a shoit interval of time and then quickly 
separating by centrifuges, After washing with watei, and 
again with soda, to remove acidity, the pioduct is ledistilied in a 
separate distillation unit, and the condensed distillate again 
washed If meicaptans are piesent the spuit may need 
‘sweetening ’ 

Modern aviation gasoline is made up by blending pioducts 
obtained from alkylation, isomerigation, catalytic ciackmg and 
hydrogenation processes, which aie not yet operating in India 
The distillate, as obtained from the atmospheric unit, is im- 
proved in colour, smell and burning qualities by extracting it 
at low temperatuie and undei pressure with liquid sulphui 
dioxide This rolvent preferentially dissolves aiomatic com- 

pounds which cause smoky flames The sulphui dioxide is 
recovered by distillation and the icfined oil, altei being washed, 
IS packed in tins and distiibuted as Keiosene 

High grade viscous lubricating oils foi inteinal combu‘'tioii 
engines aie made by solvent-exti action piocess Among the 
solvents in commercial application aie sulphui dioxide — benzol 
phenol, fuifuial, and propane— ciesol 

A considerable amount of inspection and testing by physical 
and chemical methods is required during processing, and on the 
furnished oils, to ensure that they meet the specifications le- 
quired, and this is taken care of by a staff ot chemists iii the 
works laboratary who check on such things as specific gravity, 
colour, flash point, boiling lange, fieezmg point, viscosity at 
various tempeiatures, octane number etc The refineries opeiate 
their own plants to pioduce steam and electricity foi the many 
heating and pumping requuements, one of the biggest of which 
is the piovision of cooling water to condense the vapouis in the 
multifarious distillation and solvent lecovery operations 

Finally, the refineiies include a factory wheie tins, cans and 
drums aie made from steel plates by stamping, rolling and 
seaming machines 
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CHAPTER XII 


Powei Alcoliol and Pjoducei Gas 

1 Power Alcohol 


General 

Most of the vegetable crops such as cereals, potatoes etc ani 
those containing readily hydrolysable sugars, such as sugarcane 
with its residual molasses, fruits of various kinds and other things 
like waste wood and waste liquor from sulphite paper pulp, form 
the basic raw materials for the manufacture of powei alcohol 
In Great Britain, power alcohol is manufactuied mainly from 
cereals and imported molasses In Germany, potatoes are chiefly 
used, while in Prance alcohol is chiefly made fiom beet molasses 
and in the USA maize and Cuban molasses foim one basic law 
material foi alcohol manufacture India with piactically little 
petroleum resources of hei own must mdustiialise hex agriculture 
for the manufacture of power alcohol so that we may incieasingly 
be less* dependent on foreign petrol and kerosene oil 
Absolute Alcohol (100% ethyl alcohol) ranks first among subs- 
titute fuels Its employment for geneiation of power in internal 
combustion engines is hardly two decades old Befoie 1923, it 
was pioduced by the distillation of rectified spiiit ovei quick 
lime — a method which did not make it possible to pioduce an- 
hydrous alcohol at a cheap rate Since 1923, it is being pioduced 
by the dehydration of alcohol by different piocessea Its price 
has been reduced sufficiently as a result of these new processes 
and its employment as a motoi fuel spiead widely in all countnes 
which are deficient in petrol The following table shows the 
consumption of alcohol m diffeient countries for power purposes - 


Cminti y 


Brazil 

Czechoslovakia 

France 

Germany 

Spam 

Umted Kingdom 


Qmnhiy Prteetn 
Yeai Imperial 1936 

gallons 

1935 10,455,000 

1934 13,190,000 2 3 0 

1934-^35 81,524,000 0 12 6 

1936-— 37 40,121,000 2 3 0 

1935 1,242,000 

1935 2,400,000 1 7 11 


Absolute alcohol is produced by azeotropic distillation and 
tsalL dch;yc’ ration methods The piodiiction foi 1937 in term^i 
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of hectolitres of alcohol by these two methods was as follows — 


AzeoU op%c Disi j IJaiton Gallon s 

(a) Melle system 5,250,000 

(b) Drawinol system 3,000,000 

Salt de'hyd'i ahon 

(a) Haig system 3,975,000 

(b) Gypsum IGF system 265,000 

(c) Merck iiressuie system (Lime) 120,000 


The figures bung out cleaily the populaiity of the Mellc system 
In the Melle process dehydration ot alcohol is bi ought about with 
the help of the entiaining solvent, benzene, which forms an azeo- 
tropic nuxtuie with water and alcohol This a^eotiope has a 
lower boiling point than either of the components oi combin- 
ations of these two by two Therefoie it distils over first, leaving 
absolute alcohol behind The benzene is recovered and recycled 
The dehydiation in the Melle system is effected by Melle’s First 
Technique and Fourth Technique The difference between the 
two Techniques lies in the starting mateiial The former 
employs rectified spirit as starting material and is therefore a 
two-stage process The latter employs a stiaight method of 
dehydration to the stage of absolute alcohol starting from the 
fermented liquor contaimng about 8% of alcohol The Fourth 
Technique is supeiior to the Fust in respect of steam consump- 
tion, but it does not possess the flexibility of the First Technique 
which makes it possible to produce absolute alcohol or rectified 
spirit depending upon market conditions The Drawinol system 
employs tiichlor ethylene as the entraining agent The Haig 
system employs alkali acetates and the IGF system uses gyp- 
sum for dehydration of alcohol 

Indian Production 

The manufactiue of power alcohol is of basic impoitance to the 
economy of India for the following leasons — 

(1) It gives relief to the sugar industry and enables the 
profitable utilisation of a wasteful by-product 
Molasses are available to the extent of 300 to 400 
thousand tons as a by-product of the sugar industry 
and the manufacture of power alcohol will be a pio- 
fitable outlet 

(2) Power alcohol will provide a new outlet for the spirits 
in case a policy of prohibition is adopted by the 
Provincial Governments 

(3) As the country is dependent on foreign sources to the 
extent of 90 per cent of its petrol requirements, it 
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^ill 1 educe this dependence to some extent and render the trans- 
port system more safe in times of war 
There aie no technical difficulties in the production of power 
Alcohol The trouble is regarding consumption Government 
should make it obligatory on the part of the distributors of petrol 
to admix it with alcohol The unwillingness on the pait of the 
consumers to use petrol-alcohol is due ro the natural leluctance to 
take to new fuels, the need to make adjustments ol design of the 
carburetter and the hygiospicity of alcohol The petroleum inte- 
rests are hostile to alcohol fuels because of the adverse lepuicua- 
sion of such a policy on the petroleum trade 

Alcohol-petrol fuels consist of two varieties Petrol is blended 
with rectified spirit (95% alcohol) m the presence oi a third 
component such as ether Ether prevents the alcohol-petrol 
mixture fiom separating into two layers With absolute alcohol, 
■the presence of a third component is unnecessary as it is miscible 
with petrol in all proportions It is found that petiol-alcohol 
fuels of composition 80-20 pei cent are as efficient as petrol itself 
in the matter of roa^ perfoimance and other tests 
The problem of power alcohol production engaged the atten- 
tion of the United Provinces, Bihar, Bombay and Madras Govern- 
ments after the inauguration of Provincial Autonomy in 1937 
All the special committees have unanimously recommended the 
adoption of alcohol-petrol fuels in place of petiol The United 
Provinces Government passed legislation to enforce the use of 
alcohol along with petrol But the outbreak of the war hindered 
the development of the production of powei alcohol on account 
of the non-availability of plants 
Mysore State was the pioneer in the production of power 
Alcohol in India by Melle Fust Technique Just before the out- 
bieak of the wai in 1939, the Mandya distillery commenced pro- 
duction ot absolute alcohol and its use relieved the strain, on 
petroleum to some extent in that State A second State to take 
to power alcohol production was Hyderabad which set up a 
Melle Fourth Technique plant at Bodhan This is the only 
Fourth Technique plant m operation in India at present During 
the wai period, the Central Distillery and Chemical Works at 
Meerut, Daurala Sugar Works, Daurala, and one more plant in 
the Bombay Presidency have begun to produce power alcohol 
by the Melle Fust Technique Besides power alcohol, rectified 
spirit is also being used in Stales like Travancoie loi power 
purposes 

The combined production of all power alcohol plants is between 
1 75 to 2 5 millions gallons at the piesent time This is very 
much short of the ultimate requiiemenls of the whole country 
which, on the basis of 25% alcohol admixture with petiol and at 
the pre-war basis of petrol consumption, are of the ordei of 
22 million gallons The gap between the present production 
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and the ultimate lequnements speaks for itsell as legards the 
piospects of the mdustiy in the immediate future 

The Indusiiial Panel has recommended the setting up of 20 
Standard distilleiies of one million gallons capacity each, 11 of 
these distilleries to be located in U P , 4 m Bihar, 2 in Bombay, 
2 m Madras and Orissa and 1 in Bengal The Government has 
accepted that the target should be 20 million gallons but has 
decided that the additional distilleries should be established m 
provinces o other than UP and Biliai 

The Panel has also lecommended that a mixtuie ol 20% 
alcohol and 80% petiol is the most suitable and should be made 
compulsory tor such areas as aie to be notified horn time to time 
Government has accepted the lecommendation, but Central oi 
Piovincial legislation will be necessary to give effect to it 
Other 1 ecommendations include licensing of distilleries, 
survey of the existing distilleries, cential control of the produc- 
tion and distiibution of power alcohol and molasses and the levy 
of a duty on power alcohol, lower than that on petrol 

2 Producer Gas 
General 

Producer gas is an important gaseous fuel The souioes of 
energy in this fuel are carbon monoxide and hydrogen, the othei 
components of the gas being inert The average composition 
of producer gas from charcoal is carbon dioxide 20%, carbon 
monoxide 31%, hydrogen 9 5%, methane 0 5%, nitiogen 57% 
Heats of combustion at constant pressure and at constant volume 
aie 130 1 and 129 5 B T U /Cft The composition and thermal 
value vary to some extent depending upon the fuel (coal, charcoal, 
or wood), moisture content, type of generator and other factors 
As a fuel, pioducei gas has been used in place of coal to fire* 
rotary kilns when it is desired to obtain products of high purity 
eg , lime and alumina Its employment in a mobile gas genei- 
ator as a source of fuel for runmng motor vehicles is a compara- 
tively recent development Before the second World War, much, 
progress was made in this diiection in several Western countiies 
which were attemptmg to take to substitutes for petrol in the 
running of motor vehicles with a view to achieve a greater degree 
of aelf-sufilciency In 1938 about 9000 vehicles were runmng 
on producer gas in Europe — Prance, 4,500, Geimany, 2,200, 
Italy, 2,200 

The following are the advantages and disadvantages of pro 
ducar gas m its use as a motor fuel 
Advantages (1) The fuel can be storfed and carried m sohd 
and non-inflammable form (2) The gas is prepared as required 
0y Producei gas can be u$ed m petrol engines without changing; 
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the engines (4) Running cost is considerably lowei than with 
petiol 

Disadvantages (1) Producer gas decreases pay-load and 
available space and gives 50% of engine power in comparison 
with petiol (2) It gives rise to fiequent necessity for cleaning 
and refuelling and causes delay in starting and lestarting (3) The 
engine weai is more rapid and the opeiatioii requires special 
technique 

Development of the industnj in India 

A ^Cecoco* plant of Japanese origin was the fiist to be used in 
India in 1936 Unsuccessful attempts were made to develop 
the Kirloskar plant at Nagpur between 1937 — 1940 An 

enquiry was made at the instance of the Chief Conseivator of 
Foiests, Madras, into producer gas operation m 1938 and the 
Simpson plant was put on the market towards the end of 1939 
Other pioneeis in Madras which led the field m pioducer gas plant 
development were Messrs T V Sundaiam Iyengar of Maduia 
and the Andhra Engmeeimg Co of Bezwada In Madras Piesi- 
dency at the commencement of petiol rationing theie weie 
570 vehicles running on producei gas A technical repoit was 
submitted in 1942 by a special officer, and as a result, mamilac- 
ture of plants was controlled and the industry was assisted by the 
issue of licenses for the procurement of conti oiled mateiials The 
plants liad to pass certain specified tests 

The materials required for the manufactuie of producer gas 
plants are, steel sheets, rods, bars, angles and plate bolts, nuts 
and nails for water system, pig iron, oxygen, acetylene, welding 
materials, asbestos, sheets and rope, cement asbestos boards, 
steel wool, cotton waste etc for filters, rubber hose foi joints 
and clips, and some other materials 

In India about 42 models were maiketed (till 1945) in fair 
quality viz 3440 up-draught plants, 10,570 down-draught plants, 
14,160 cross-draught type 

The most popular models of plants sold are, the Simpson 
plant, 13,818, the TVS plant, 7,621, the Powell plant, 1,279, 
and the Ideal plant, 626, and these account for 82% of plants 
used in India 

The cost of the plant varied (ex-works) from Rs 700 to 
Rs 1,350 depending on the make The cost of fitting came to 
about Rs 100-125 for chassis, Rs 150 to 200 for goods vehicles, 
and Rs 300 to 350 for stage carnage The value of plants sold 
IS of the order of 3 crores of rupees 
Charcoal for piodttcer gas plant 

Though woods, coal and other caibonaceous materials have 
been used in addition to charcoal in other countnes, charcoal 
has so far been the only fuel used in India It must pass rigid 
specifications before it can be used in the gras generators It 
must be thoroughly earbomsed, jet black at tracture and show 
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the textuie of wood and metallic lustze Ash content should not 
exceed 6% and volatile matter 25% Limit foi inoistiue is 10% 
It should pass thiough ITsq holes and be retained by 3/8" sq 
holes 

Ample supplies of charcoal aie available m Madras, Orissa, 
Central Provinces and Berar, Sind and Bihai Bombay leceives 
supplies from the Central Piovinces, Calcutta from the Eastern 
States, and North-West Frontiei fiom the Punjab oi Sind Price 
of chaicoal increased greatly during the war and this has been a 
factor in reducing the savings normally lepresented by producer 
gag Prices varied widely Uom Rs 2-12 to Rs 9 or Rs 10 per 
maund 

Conservation of Peiiolfioni the use of Pioducei Gas 

Pioducer gas traction played a vital iole m reducing the strain 
upon the demand for petiol which increased enormously during 
World War II The number of vehicles con vetted to producer 
gas from the commencement of petrol latiomng until the end 
of the War with Japan is as follows — 


August 

Transpoi 1 
Vehicles 

Cats and 
Cabs 

Total 

Vehicles 

1941 

535 

41 

576 

1942 

6,930 

370 

7,300 

1943 

11,344 

1,278 

l2,6St2 

1944 

14,718 

1,590 

16,308 

1945 

21,922 

1,368 

23,290 


In 1945, out of 23,290 vehicles converted, about 21,000 were 
'•in service and the saving in petrol may be estimated at 2 7 
million gallons a month This was a major contribution to the 
war effort 

In judging the futuie piospects of producer gas plants for 
automobile traction, one has to take into account the possible 
competition fiom alcohol fuels Possible extensions of the use 
of producer gas appear to be m the duection of operating trac- 
tors, water pumping and running small industrial plants 
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CHAPTER XIII 


Stiuctuial Euguieeiing 

General 

The engineering industiy ot India had its beginnings well over 
a hundred years ago A few hi ms m the Piesidency towns were 
engaged in making bridges and repairing engines, and with the 
introduction of railways, this kind of work expanded Railway 
companies indeed maintained their own woikshops, and these 
did valuable pioneeimg work m engineering They also served 
as training schools for technicians Piivate films, however, were 
needed foi the construction of bridges and the fabrication of 
general steel structures Wagon building was also lett to private 
firms, and along with this went the repair and replacement of 
parts like buffers, axle boxes, vacuum biake fittings, etc Thus 
a heavy engineering industry came into existence in India, mostly 
located in Calcutta, with large firms like Braithwaite & Co , 
Burn & Co , Jessop & Co , Britannia Engineering Co ,"Saxby 
& Farmer and others Apart from undertaking structural 
woik of all kinds, most of these firms made wagons and were 
engaged m mechamcal engineering works also These firms 
undertook the construction of bridges, etc , for Provincial and 
State Governments also 

For long, private industry was undeveloped, but with the 
establishment of ]ute mills, cotton mills and sugar factories, 
mechanical engineering industry expanded and machinery like 
hydraulic presses came to be made in the country Repairing 
work of a varied natoe also arose These engineering firms 
were started mostly by British enterprise In 1924, the Indian 
Engineeiing Association had 40 firms as members with a capital 
investment of Rs 12 crores This excluded the small firms 
scattered about the country The total number of persons engaged 
in the Engmeeiing mdustiy was estimated at 75,000 

Formerly, not only the machines but the iron and steel goods 
requned for various purposes, were imported from abroad With 
the establisliment of Tata Iron and Steel Company, the external 
dependence on iron and steel goods gradually diminished Rails, 
structurals, tin-plates, galvanised sheets, wire nails, etc , came to 
be produced in India m Iptgc quantities Lately, wheels, tyres 
^and axles have also c^mo to be miidc in India Foundries have 
been started and castings m iron and steel are being made m 
increasing quantities Poigings have also been made, although 
still in an undeveloped condition, 
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As shown above, the Indian engineering industiy has long 
tieen dependent on Government as its chief customei Theie- 
jfore, the Government’s policy m legard to capital expendituie 
has had a great influence on this industry Aftei the 1 ii st woild wai , 
a period of expansion followed, especially attei 1925, and this 
brought much work to the engineering industry, but after the 
world economic ciisis of 1929, all changed The Goveinments, 
Central and Provincial, and Railways cut down their» capital 
works-programmes and the engineeiing industry fell on slack 
days The total consumption of structural steel in 1934 was 
baldly 50 per cent of what it was in 1929 Consequently India 
was not able to absorb all the structural steel produced in the 
country A cheese-parmg policy was followed in the mattei of 
wagon building and the result of this is now being reaped Such 
was the condition of the engineering mdustiy at the outbreak 
of the last war 

In 1939, the Indian Engmeeiing Association had 58 firms as 
members and the total number of employees was about 84,000 
By 1943, the membership rose to 87 and the numbei of employees 
went up to 150,000 This Association is affiliated to the Bengal 
Chambei of Commerce Another association, *tho Engineenng 
Association of India,’ has been staited lately and this has 
already -got a membership ot about fifty Tins association is 
affiliated to the Indian Chamber of Commerce 
Engmeeimg industry will be dealt with undei Structural 
Engineering, Mechanical Engmeeimg, Machine Tools and Small 
Tools, Electrical Engineering, Railway Wagons and Engines, 
Automobile, Ship-Buildmg and An craft 
Structural Engineering is an important specialised mdustiy 
and requires large workshops and extensive mechanical eqmp- 
ments to cany it on But unlike many other industries, the work 
carried on is mostly of the jobbing vauety In other words, thi 
same machinery can be used foi produemg a large number of 
widely differing structures The volume of work also vanes 
considerably from time to time In peace-time, a great variety of 
structures aie produced according to individual, industrial or other 
use, and roughly they come under the following heads — ^ 

(a) Railway and road budges for civil and military 
purpobes4 

(b) Steel-frame structures, e g , woikshops, warehouses, 
steel frames for residential buildings, ciane gantiies 

{c) Aeroplane Hangars of various designs and forms of 
constructions 
<d) Jetties 

(e) Special plant supporting stoctures 
(0 Ti a nv* mission towcis 
<g) Oil wcU deirickb and tr^ipods 
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(h) Ropeway structuies 

(i) Piessed steel cisterns foi water stoiage, welded steel 
cisterns foi oil stoiage 

( 3 ) Piessed and welded steelwork of nuscellaneous typeSir- 

In wai time also, nearly the same ai tides weie pioduced except 
that in many cases they weie military versions of the type pro- 
duced in peace-time Floating docks were the only important 
categoiy newly added One great difference between normal 
and wai-time woik is that while the lines of production were 
numerous and vaiied before the war, the tendency in war-time 
was to concentiate on standaidised unit structures on military 
lines To this extent, mass production had replaced oobbing 
This can be illustrated by taking some branches of the structuial 
industry 

Steel Frame Structuies In peace-time the buildings made 
are workshops, warehouses, sheds, steel frames for residential 
buildings, crane gantiies for civil and mihtary purposes, etc 
Generally each structure is designed separately In war-time 
military needs weie chiefly for standardised store sheds and 
other structuies geneially of smaller size, but required in large 
numbers Therefore unit construction huts, called by various 
names, were the largest line of structural woik They were all 
constructed in such a manner as to enable standardised produc- 
tion to be carried out (e g , T G Sheddings, single and twin 
Nissen Huttings, etc ) 

Aeioplane Hangars This was a small item before the war, 
because not many were required, but in war-time laige numbers 
of aeroplane hangars — and big ones too — aie needed and were 
made, also on a standardised basis 

The following table will bring out the extent ot increase under 
aircraft hangars — 


Yeai 

Tonnage 

Value (i2s ) 

1939 

793 

6,60,066 

1940 

3,396 

32,65,567 

1941 

135 

56,154 

1942 

2,028 

13,24,157 

1943 

10,450 

44,65,992 

1944 

22,000 

60,00,000 


Bndg^s Before the wax bridges for roads and railways were 
made by structuial Aims and each one was more or less designed 
for itself The Howrah Bridge construction, by a joint concern 
of Messrs Braithwaite, Burn and Jessop (B B J ), was the highest 
achievement in this line In war-time the unit construction idea 
took possession m bridge making also What are called Hamil* 
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ton bridges aie of a standardised type and they can woik some- 
what like a meccano The bridge may be laige oi small, but 
parts are intei changeable Such standaidised woik as Hamilton 
budges is not economical in peace-time, noi is it economical in 
wai-time either, but the needs oi the \\ai called foi it and theie- 
fore it had to be made 

The amount of steel going to budges gieally inci eased in \\ m 
time, as will be cleai from the iollowing tables — 


Fca? Steel used Value 

1oi htidejes Rii 

( To'ii^) 

1940 1,381 3 90,873 

1941 10,365 19,95,141 

1942 11,515 67,77,049 

1943 21,823 1,17,92,294 


Floating docks — Ship-building is not legitimately a pait of 
sti uctural engineering but in wai -tune it became necessaiy 
for structural fiims to lake a hand in maiine engmeciing also 
Thus in the USA, the fiim of Kaisai has been engaged in ship«» 
building since 1942 on a pre-fabrication basis Oui engineering 
films did not go so far, but in India also barges weie made by 
them during the war They have gone further, and have made 
laige floating docks Foi this purpose, Messis Biaithwaites, 
Bums and Jessops joined togethei into a combined concern 
(BBJ) for the convenience of opeiation Three such docks 
were constructed, and one of them is said to be the largest 
m the world Ferry pontoons and DTN Flats were also 
made 

Steel Consumption In pre-war days, about 60,000 tons of 
mild and high tensile steel, rivets and bolts were annually used 
by the structural industry Since the outbreak of wai, the 
consumption Lad steadily increased and had doubled by 1944 
The bulk of the output went into Defence requnements (Naval, 
Military and Air Force) and into the essential key industries like 
non and steel works, ports, etc 

Localisation of the Industry From the flist, structuial indus- 
try was concentrated in and around Calcutta, and m the vicinity 
of the two big steel factories The nearness of the port of 
Calcutta and the availability of non ore, coal, limestone, etc , 
have been the prmcipal factors leading to such a localisation A 
hst of 34 firms engaged in Civilian Engineering Works is given 
below. It will be seen from it that the bulk of the structural 
fabricating industry (representing approximately 75 per cent Of 
^the total output) is located in the Piovnices of Bengal 
JBihar, 
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LIST OE feTEUCTUr \L rVOlNEFRINW FIRMS 


Calcutta arei 
Jas Alexander & Co Ltd 
Eeiuck & Comens Ltd , 
Biaithwaite & Co (India) Ltd , 
B B J Cons Co Ltd (Victoiia 
Bridge & Roof Co (India) Ltd , 
Biitannia Bldg & lion Co Ltd , 
Bum & 6o , Ltd 
Arthur Butler & Co (Muzz) Ltd 
Howrah Engineering Co , 

Jessop & Co Ltd , 

Kuraardhubi Engineeiing 
Works Ltd , 

Mackintosh Burn Ltd , 

A & J Main & Co Ltd , 

Mai tin & Co (Structuial) 

Saran Engineering Co , 
Cawnpore , 

Steel Equipment & Cons Co , 
Ltd , 

Kushmika Iron Works , 

Singh Engineering Co 
(Ca wnpore) , 

Indian Standard Wagon Co 

Madras Area 
Richardson & Cruddas , 
Chitrain & Co , 

Binny & Co (Madras) Ltd 


Works), 


Bombay area 

, Alcock Ashdown & Co , Ltd ; 
Richaidson & Cruddas , 
Structural Engineering Works 
Ltd , 

Gaihck & Co , 

Shaparia Dock & Steel Co Ltd ; 
Empress lion & Brass Works 
Karachi Area 
Heiman & Mohatta Ltd , 
Caistairs & Cummmg, 

Dock Welding & Engineering 
Works , 

Alcock Ashdown & Co , Ltd , 
(Karachi) 

South India Area 
Plarnsons & Crosfield Ltd , 
(Quilon) , 

Mysore Iron and Steel Works 


Nature cf Machinery U&ed In the bigger fabricating shops 
he usual structural fabricating machines are installed, 
hese are punch and cioppers, splitting and guillotine 
^heais, cold mangles, angle and noist straighteners, high speed 
radial drills, pneumatic and hydraulic rivetting machines, 
hydrauhe pi esses, electric aic welding machines, and the shops 
in which these machines are installed are serviced by hydraulic 
pneumatic mams, overhead electric cranes, etc 

Some of the smallei machine tools are now made m India but 
the biggei ones have hitheito been imported fiom abroad, eg , 
guillotine shears, hydraulic rivettmg machines, cold place 
mangles, croppers, sphtting sheais, etc 
Raw Mat&iials The structural fabricating industry uses 
indigenous sections, plates, bars of siecl, ol mild and high tensile 
qualities, bolts and nuts, rivets, iron and •^tecl c&dtinga, galva- 
nised sheet work, electrodes, pamt etc All except the special* 
high duality electrodes are pioduced in this country, but with 
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regard to steel, special wide plates and sections beyond the capa- 
city of Indian rolling mills, are impoited 

War Time Expansion It is believed that before the war 
only 50 per cent of the capacity of India’s strucluial industry 
was absorbed Tho capacity increased in wai-time conditions, 
and was believed to be about 10,000 tons pei month, but it had 
not been able to leach this output due to inadequate supplies 
of materials, transport, tiained laboui, etc 

Thus although pioduction has increased in war time due to the 
enhanced demand for fabiicated structuies, the lull capacity ol 
the structiual engineering mdustiy in India has not over a 
pexiod been absorbed foi various leasons beyond the contiol ot 
fabricators themselves The increased output required as a 
result of war demands was met by working on a moie continu- 
ous basis, and m several cases night shilts have been worked 
during war-time 

Some existing fabricating shops weie aole to obtain in the 
early yeais of the war certain items of machine tools and these 
they installed to assist in balancing then output, but the amount 
of new machinery installed in iabricatmg shops since the begin- 
ning ol the war has not made much dilFeience to the pioJuction 
capacity 

Labour With xegard to skilled labour, there never was a 
surplus in pre-war days and most woikshops tiain then own 
laboui When skilled engineeiing laboiu was lequired foi indus 
tries other than the engineering mdustiy, a certain amount of 
skilled, labour left Civil Engineeiing Workshops and these woic 
replaced by newly trained men Ever since the beginning of the 
war, engineering workshops had to continue training men to fill 
the gaps caused by skilled and semi-skilled laboui leaving for 
more remunerative jobs ofieied by Mihtaiy and Government 
projects 

Futiiie Adjustments Piioi to the outbreak of wai, the 
structural engineering mdustiy had a struggle to keep establish- 
ments going, due to the paucity ol demand Such demands lor 
structural work as there were emanated mainly from the Rail- 
ways and Public Works Depaitments and only a small proportion 
of the demands emanated from mdustiies Whether the struc- 
tural industry can compete successfully with imports m the open 
market in future depends laigely on the puce of steel and the 
regulation of any dumping of foreign steel manufactures into 
India at uneconomic prices The structural mdustiy will have a 
laige part to play if mdustiialization is acceleiated in the 
coming yers A reconsti action programme compiismg road, 
rail and bridges, poit expansion and railway developments 
will also benefit the mdustiy The Rs 400 crores road 
programme sets apart Rs 50 ciores for bridges, and this alone 
could give a fillip to the struc tuial industry, if pi operly earned out 
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Mechanical Engmeei in g 

The makjHg and lepairing of machines and othei mechanical 
appliances is admittedly one of the most basic of Industries 
Unfortunately India's progiess in this respect has been greatly 
delayed by inadequate equipment and lack of piopei technical 
knowledge At the outbreak of World War II, an excellent 
opportunity presented itself for India to manufactuie machines 
of all kinds, but owing to the factors just mentioned it was not 
possible to make rapid pi ogress The pi ogress of mechajtiical 
engineering greatly depends on the availability of the special 
classes of steel requiied foi the machines and on the growth of 
the forging trade As shown already, India has lately made 
considerable piogiess in the manufacture of alloy and tool steels 
These are essential foi making machine tools and manufacturers’ 
machinery So far, they have been only available in bar and 
sheet form Therefore, only comparatively small machines 
could be built With a little more advance it would be possible 
to make larger machines also with materials made in India 

A complete survey of the recent advances in these industries 
has not been possible foi vaiious reasons Some information 
has been gatheied undei the following heads — (1) Pumps, (2) Oil 
Engines, (3) Water Fittings, (4) Weighing Machines, jacks, etc, 
(6) Manufacturers* Machinery, (6) Road making Machmeiy 

1 Pumps, Centrifugal and Hand Operated 

These aie used for lifting water Only three firms worth 
-mentioning were manufacturing centrifugal pumps before the 
war They were Kirloskai Bios Ltd , P S G & Sons, Coimbatore, 
and Jyoti Ltd , Baroda The Government lequirements 
of centrifugal pumps are still being met by these films But 
after the outbreak of the wai, seveial small firms began production 
to meet the civilian demand which increased as a result of the 
growing activity in regard to food production The production 
of centrifugal pumps, however, was restricted owing to the 
hmited supplies of ball and roller bearings, which were import- 
ed from USA, and were strictly controlled, because of short 
supply Although these are not essential for the operation of 
most types of pumps, the firms are disinclined to modify their 
pre-war designs even at the cost of restricted output 

The hand-operated pumps were also being manufactuied in 
India by a large number of dims, and except ni special cases 
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India was self-suppoiting in this type of eriuipment befoxe the 
war The position impioved consideiably in wdi-time with 
many moie firms entering the field of production 

In the futuie, the three majoi firms manufactuimg centrifugal 
pumps may expand then pioduction on a commercial basis 
In the case of the hand-operated pumps, the piesent position is 
not likely to change m the comMu yeais 

2 Oil Engines 

Before the wai, Indian pioduction of piimo moveis was negli- 
gible Two firms weie engaged in this industiy, the first one 
being Cooper Engineering Ltd , Satara. manufactuimg a range 
ol horizontal slow-speed engine The othei firm was Kirloskar 
Bios , manufacturing vertical single and twin rylindei engines 
Cooper & Co alone was able to expand pioduction in war-time 
This expansion was only a late development and was largely 
dependent on the support given by Goveinment They have 
also introduced one new high speed horizontal type of engine 
The estimated pioduction for 1941 was b60 engines of various 
types, in the then existing range The Kiiloskai Bios had to 
stop their pioduction in war time, since the impoitation of most 
of the essential components of their engines had stopped 

In future, if engines made in India are able to reach the 
standard of the imported engines, there should be no difiiculty 
jii selling the whole Indian output locally But engines foi 
electric supply will have to be iinpoited, because no local capa- 
city exists for the manufactuie of multi-cylindei high speed 
diesel engines 


3 Water Fiitings 

There was no oigamsed production in India ot watei fittings 
of standardised designs, and India s lequirements weie mostly 
met by imports When imports dwindled in v;ai-time, attempts 
were made in India to develop the production ot these articles, 
and Government encouiaged the pioduction by giving the 
firms large oiders and controlled raw materials But most of 
the Indian firms were lacking in technical knowledge, and were 
merely copying the work of others Theieforc the Supply Depart- 
ment made attempts in 1944 to rationalise the types of sluice 
valves and water fittings which were m large demand by the 
Department, in an endeavoui to assist the manufactuxers to 
increase their output to an acceptable specification 
The following firms are engaged in the production of water 
fittings ’ — 

(1) Annapurna Metal Works, Calcutta, 

(2) T K Das, Calcutta, 
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(3) G T R & Co , Diim Dum, 

(4) J N D 81 S, Calcutta, 

(5) Garlick & Co , Bombay, 

(6) Kirloskai Brothers, Kirloskarwadi, 

(7) Ashok Manufacturing, Lahore, 

(8) Saroup & Pansila, Lahore 

The progiess of the industry was seriously handicapped by 
the lack of certain key items of mateiials, notably, forged manga- 
nese bronze for spindles of sluice valves As a result of encoui- 
agement given by the Supply Department, the production of 
forged manganese bionze has been undertaken by W Leslie 
(Lahore), and J N Das (Calcutta) has made the spindles 

In the futuie, Indian production of the small water fittings, such 
as bib cook, globe valve etc now being produced heie in quanti- 
ties to an accepted specification, may continue to exist without 
much contraction But m lespect of other items of water fittings, 
imports of superior quality aie likely to dominate the Indian 
market 


4 Weighing Machines, Jacks, etc 

About half a dozen small firms in India had been manufacture 
ing weighing machines before the war, but their total output was 
small Production in war time expanded to the full capacity of 
these firms Not many new plants were installed The increase 
m production was achieved pnmaiily by concentration on one 
type of goods to the exclusion of other minor products whibh the 
firms had been producing in peace-time The Indian production 
may not dwindle in the future, since the simpler types of mach- 
ines can be made at competitive rates The following films are 
engaged in making weighing machines of different kinds — 

(1) Auto Scales Manufacturing Co , Calcutta, 

(2) Avery & Co , Calcutta, 

(3) Indian Machinery Ltd , Dasnagar, Howrah, 

(4) Bhaiat Weighing Scales and Engineering Syndicate, 
Calcutta, 

(5) Star lion Works, Liluah, 

(6) Jessop & Co , Calcutta 

Jacks The production of jacks which existed m India before 
the war increased due to the very large demand for vehicles in 
war-time and due to the fact that the vehicles which come undei 
the Lease-Lend agreement had no jacks with them A ration- 
alised range of jacks was agreed to for Indian manufacture In 
1343, 15,000 jacks were produced in India The production 
for 1944 was about 50,000 jacks In the future, the war-time 
demand may fall off, because the vehicles imported will have^ 
jacks with them 

Chams Tv^o small firms in Lahore aiea produce a small out- 
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put of chainsi which is only a fraction of the total indigenous 
demand The quahty is poor and is untested The efforts of the 
Government to increase the manufactunng capacity have not 
been successful so far 

5 Manufacturers’ Machinery 

(This IS a large subject with wide ramifications — only 
a few scattered facts have been collected and they aie 
given below ) 

Textile Machinery India's big textile industry of cotton 
jute, silk, and wool uses considerable quantities of textile 
machinery annually for replacement and extension of work 
The need was being met entirely by imports worth about Rs 2} 
croies per annum 

Lack of sufficient imports of textile machinery was one 
of the serious handicaps experienced by the Indian textile indus- 
try in war time and it prevented them from making tne 
necessary expansions to meet the increased wai demand To 
make good this deficiency, an Indian company was stalled in 
1041, under the name of Textile Machinery Coiporation Ltd 
with a paid up capital of Rs 25 lakhs to manufacture cotton 
textile machinery and parts Two factones were set up by the 
comptmy one at Gwalior and the other at B^hurriah (Bengal), 
and plant and machinery worth about Rs 18^ lakhs are ins 
tailed theie The production capacity of the company is about 
2,000- looms and 100,000 spindles annually which represents 
only 20 per cent of the replacement requirements of the existing 
cotton textile industry (the cotton mills in India were employing 
10 million spindles and 200,000 looms before the war) This 
capacity could be increased, if precision machine tools and other 
equipment are made available The initial programme however, 
was only to produce 250 spmnmg frames and 2,000 looms 
annually But even this modest programme could not be 
carried out due to war conditions During war time, only the 
Gwalior factory was working on textile machinery, and the pther 
one was engaged in producing war materials The Gwalior 
factory make about 1,000 looms annually Spinning frames 
are also being manufactured, but their production is not 
developed fully 

In October 1946 an Indian Textile Delegation went to the 
U K and entered into agreement with the British firm Textile 
Machinery Makers, Ltd , for establishing in India an mdustry 
for manufacturing spinning machmery The productive capa 
city of the plant will be 20,000 spindles per month with a maxi* 
mum target 6f 40 000 spindles per month (to b6 reached after 
5 years) Indians will have the controlling mterest vdth 74% 
of the Shlares \^bile thp British firm will have 26% of the financial 
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interest Of the Rs 39 lakhs sliaies held by the Butish firm, 
Rs 26 lakhs comes from good will, patent lights, etc 

Davy Machine) y This heading lefeis to such items as cream 
sepaiators, pasteurizers, milk cooleis, milk bottling machines, 
etc None of these had been produced in India befoie the wai 
In wai-time, one of these came to be produced here, namely 
‘Aluminium Vats’ for milk coolers and leceivers This consists 
of sheet aluminium shaped into large vessels with copper oi 
brass tubang across them for circulating cold water Because of 
the shortage of shipping space, it was found that simple items 
of bulky nature hke this have to be produced in India, and 
then production does not call for any extensive machmeiy 
Raw materials requiied are mainly aluminium sheets and coppei 
lubing which ere obtainable locally The only producei in India 
IS Laison & Toubro, Bombay A few firms m Lahore were 
planning to undertake this manufacture, but they did not 
succeed In war-time Government demands on the average weie 
for about 6 milk receiving vats and 6 milk coolers per annum 
Duiing the war the only assistance given by Goveinment to the 
industry was the releasing of aluminium which was a controlled 
article 


6 Road Making Machinery 

Bitwnien Boilers and Mixers Bitumen boilers aie vessels for 
heating bitumen or road tar piior to pouring on road surfaces 
The boilei vnth a set of paddles inside to be turned by means of 
a handle by human labour is termed a ‘bitumen mixer’ Mixing 
IS necessary to obtain quick heating and even distribution ot 
solid bitumen inside the boiler These articles are required not 
only for road making, but in. making bitumenous surfaces wher- 
ever required, as, for example, in aerodromes 

Before the war, Burn & Co , Calcutta, & Bhagat and Sons, 
Bombay, had been manufacturing these items, the total annual 
production came to about 100 units and the pi ice per unit was 
about Rs 2,000 

In war-time, demand for bitumen mixers and boileis went up 
due to abnormal war demands for roads and aerodiomes This 
led to about five other firms also taking up this line of production 
The new firms are the following — 

(1) B N Chatterjee & Co , Calcutta* 

(2> James Alexander & Go , Calcutta, 

(3) Featherstone Engineering Co , Bombay, 

(4) Sayaai Iron Works, Baroda* 

(5) Herman & Mohatta, Karachi 

These are not new creations started exclusively for the pro- 
duction of bitumen boUeis and nuxers They are workshops 
which were previously pioducing other items of machinery and 
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>vere loped in to produce these items also Tiie total capacity 
of all the firms at present engaged in tins line of production 
conies to about 1,000 units per annum Production in 
1943, however, was practically ml due to lack of raw materials 
espei^ially mild steel As a lesult of standardisation of design 
and larger output, the price per unit has gone below the pre wax 
price, and is only about Ks 1 500 per uiut 

The production of these goods require only ordinary workshop 
machinery such as shearing machines, piesses and dulling and 
milhng machines Most of these are imported Raw mateiials 
reqiured are purely indigenous and qonsist of cast iron and mild 
steel In the matter of skilled labour also, theie is no dependence 
on foreign countries 

Though the increased production was greatly encouraged by 
Government the industry received no special assistance from 
Government except as called for in the normal way of pro 
duction planning by the D G M P j e wherever a bottleneck was 
experienced special steps were taken to try and remove the 
bottleneck 

In the future it is unlikely that imports will be large 
enough to Liush the industry m India especially because the 
stores being bulky in nature, freight charges for impoits will be 
prohibitively high Nor is it hkely that Indian demand for 
^ese goods will fall off with the fall m the army demand m view 
of the po^bility of an extensive pubhc works programme mclu* 
dmg constructioii of roads and aerodromes It, on the othei 
hand, the present production capacity is found insufficient to 
meet the demand, there will be no necessity for imports, 
as any ordinary engmeering workshop can manufacture these 
items, and several such shops exist in India 
* Aaphall Mixers and Concrete Mixers These are revolving 
drums driven by power (mtemal combustion engine) used for 
intimately mixing cement or asphalt with stone chips the former 
for reinforced concrete and road construction and the latter 
for road or aerodrome surface construction These mixers are 
generally mounted on wheels and are hence capable of being 
towed about 

Except for the production of Millar s Timber and Trading Co , 
Bombay* India s demands for these mixers were beuig met by 
imports before the wax Imports from IT K were available 
early in ld44, though not in such large quantities as before the 
war It could not hence be said that the increase m production 
in war time was due to any complete paucity of imports 

Production processes coll ibr extensive machinery and some 
of the processes such as cutting gear teeth, are rather complicated 
practically all the machmery used has to be imported^ 8D par 
cent o£ rniw materiate for the mixer is found Jndjgenoiwly^ 
being^steel and ca^toron. The remaining 20 per cent of the raw 
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materials, or rathex components of the mixer consists ot imported 
items, such as ball bearings, chains, clutch lining, etc In addi- 
tion, the entiie driving unit*^, i e , the internal combustion engine 
IS imported These engines aie now being made in India, but 
they have not yet been adapted for use with concrete or asphalt 
mixers, the main difficulty being the adapting of the chassis to 
take the heavier and bulkier indigenous engine 

No special help was given by Government in war-time to this 
industry except in so far as recommendations were given foi 
release of engines whenever makeis lepoited that mixers were 
ready and were awaiting engines It is anticipated, however, 
that if the present proposals foi increasing pioduction by using 
indigenous engines are put through, the industry will requiie 
special assistance for obtaining raw materials, etc 

If intensive building and road making programmes are under 
taken, the firm now making these machines will be able to 
meet only a small percentage of the total demands The new 
production is unlikely to compete successfully with the imported 
articles, and if more firms are encouraged now to begin produc- 
tion, extensive assistance will have to be given to them to enable 
them to compete successfully with imports 

Road Rollers The Government of India has under consideration 
a scheme for the manufacture of 1000 steam and 500 Diesel road 
rollers of the British type by Indian ordnance factories and 
certain Indian firms in co-operation with manufacturers in the 
U K , as a result of the recommendations of the Road Roller 
Mission which visited India early m 1946 and the negotiations 
carried on by the Government of India with representatives of 
British concerns The entire scheme will cost about Rs 4 4 croies, 
nearly 40 per cent of which will be incurred m the Indian ordnance 
factories and the rest in Indian and associated British concerns" 

The teims agreed upon provide mtei aha that jigs, patterns, 
drawings, designs and other technical information will be made 
available m the country and that such technical personnel and 
co-ordinating cells as may be required by the ordnance factories 
and other firms concerned will be piovided by the contracting 
British firms 

The arrangements are that complete boiler and gear units in 
respect of steam-rollers and engmes and gear units in respect of 
Diesel rollers will be imported from the U K and the rest manu- 
fectuied in the ordnance factories and by two Indian firms 
ISrection, assembly, commissioning and servicing will be done 
^entirely in India 

It is hoped that this will go a long way to meet the latge 
demand for road lollers m connection with the road development 
schemes of the Cential and Provincial Governments and Indian 
States, and pave the way for the eventual manufacture of com- 
plete units of road-makmg machmeiy in the country. 
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1 Machine Tools 

The teim ‘machine tool’ covers all mechanical contrivances for 
cutting, foiming, abrading, polishing or otherwise working or 
treating wood or metal Machine tools aie themselves machines 
and without them modem industry cannot function Machine 
tool manutactuic is a key ludu&tiy, and is essential for a 
<;ountrv both in peace and in wai 

Machine tools may be ioi general pm poses or for special 
purposes Llost of the machine tools made in India are of the 
general pui poses type The following are the machine tools 
concerned 


(1) Lathes, capstan lathes, 

(2) Drilling machines, 

<3) Chjncks, 

(4) Planning machines, 

(5) Shaping machines, 

<6) Milling machines, 

<7) Welding furnace equipment, 


(8) Sawing machines (metal and 
wood), 

(9) Gimding and polishing 
equipment, 

(10) Pi esses, punches and 
shearing machines, 

(11) Miscellaneous 


Before the war the great majoiity of machine tools were 
imported The only types that were made in India were hydrau- 
he'^presses for the cotton and jute mills, milling machines and 
planners In 1937-38 machine tools woith £ 228,251 were 
imported Of this, about 64% camo fiom the UK, 15% from 
Germany, 9% from the USA, and 5 8% from Japan The 
American machine tool industiv was wcll-e&tablished even before 
the wai The British industiy was smallei and dependent on 
America to a certain extent Japanese tools were of inferior 
quality The Australian industry which was started before the 
war made phenomenal progress dining the war 
The firms which first took up the manufacture of machine tools 
in India were Jessop & Co , Calcutta, India Machineiy Co , Ltd , 
Passnagar, Britannia Engineering Co , Ltd , Titaghur, Cooper 
Engineering Co , Ltd , Satara, Kirloskar Bios Ltd , Kirloskar- 
vadi These firms began with very simple machines such as 
none pulley head lathes, shaping maclunes, drilling machine, 
pies^es and hacksawing machmes 

When the Machine Tool Controller was appointed early in 
1941, the above firms w^e producing machine tools each at the 
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late of about two to three pei month With the collapse of 
France and the entiy ol Italy into the Wai, imports from U K 
and USA weie curtailed and India was forced to rely on her 
own production and the very small imports ol low grade machine 
tools fioin China and Japan Australia was unable to satisfy 
any of India s demands 

The Machine Tool Conti ollci was therefore faced with the task 
of lapid expansion of the industry JEvery manufacture! who 
showed any inteiest whatever and possessed the necessaiy plant 
was given license to take up the manuJactiiie It was found that 
A scheme ol lationahsation both of ‘orders and ol ‘manufactuie’ 
was necessaiy 

By the end of 1942 the production of machine tools m India 
had risen to appioximately 150 per month, but this figure in- 
cluded machines of very low grade and quality and only usable 
for the roughest work 

The Machine Tool Controller evolved a scheme for the ex- 
pansion of five of the moie experienced machine tool manufac- 
turers in India with a view to increasing then combined output 
by a furthei 100 machines per month Schemes were diawn up 
for balancing these five firms’ existing plants and the U K and 
USA authorities agreed to supply the required plants 

The Machine Tool Controller, U K , also sent a team of seven 
technicians headed by Mi Oldfield and Mr Trubshaw, to assist the 
industry on lechmcal manufacturing problems These technici- 
ans were posted to the various manufacturing sections in Bom- 
bay, Lahoie and Calcutta 

The technicians first surveyed the industry with a view to 
rationalisation and then laid down standards by which 
manufactured machines could be distinctively graded according 
to their accuracy and quality About 25 firms were found to he 
capable of producing machine tools of high giade and on semi- 
production basis and with them the Machine Tool Controller 
placed bulk orders These firms were given assistance by way of 
balancing plant to accelerate production 

With a view to rationahsmg production, Government decided 
to take over the ordering of all the machine tools required for the 
country and their distribution Thus all orders for machine 
tools, even those by industrial users were contracted for by 
Gtovemment As it was not wise to allow too many people to 
take up machme tool production, hoensing had to be limited to 
those who had fair chance of success and even they were required 
to confine themselves to production of only a few types of machme 
tools for which they had the equipment 

With Idle exception of Mysore Kirloskar Ltd (Harihar), all 
the firms m India took up the manufactine of machine tools 
m a side«-hne 

idea of industrial concerns mskix^th^ own machme tools 
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wab not in the best mteiebts of the country, although it had ‘■onic 
justilication at a time when theie was no specialised piocUic^ion 
Therefoie the policy ol the Government, based on (a) selection 
of the most piomising firms foi a specified number of itei and 
(b) bulk manufactuie, seemed essential foi fosteiing the inclustiy 
in \^ar-time circumstances 

The bulk oidenng system was abandoned and eaily in 1944, 
Government decided to revert to the usual tiade channels loi 
the acquisition of new machine tools manufactured in Jndia but 
a licensing system was enforced on the basis of lationalisetion 
Undei the new system licenses weie issued to mamifaciin ei s 
foi the production of machine tools and they bore the 
financial responsibility for their progiammes m the same wcv as 
they peace-time No manufacturei, howevei, was to 

produce machine tools without the Controllei s license Manu- 
facturers intimated to the Controller the types and quantities ot 
machine tools they pioposed to produce and if he was satisfied 
licenses v/ere issued 

On the othei hand private industrial useis had to apply 
through the lespective Regional Representatives stationed at 
Bombay, Madras, Cawnpoie and Lahoie to the Conti oliei foi the 
authorisation to acquire machine tools Having received the same, 
the industrial user entered into direct purchase negotiations 
with any individual machine tool manufacturer or his agents oi 
dealers Statutory maximum prices were from time to time 
published foi new machine tools manufactured in India 

To ahsist mdustiial useis m their negotiations with the maiu- 
facturers, a list of manufacturers showing the types and grades 
of machine tools they are licensed to manufactuie was to be 
furnished on application to the Machine Tool Conti ollei 

legards Government purchases the intention was to get back 
to peace-time conditions, i e the usual methods of purchases 
including the tender system In the matter of machine tools of 
classes oi grades that were not made in India and could only be 
seeiued from overseas, importation was arranged in the normal 
way Such importation, however, was arranged only in ex- 
ceptional circumstances The policy thus was to reduce imports 
as much as possible and to supply from Indian sources 

As a result of the encouragement given by the Goveinment the 
annual production increased to about 11,000 machine tools a 
year, (of which 3700 were graded) in the last year of war (1945) 
The total prices of these came to Rs 160 lakhs Production was 
mamtained after the war, in 1946 the number of graded machines 
produced rose to 4121, although the total numbei of machines 
produced fell to 8810 (value Rs 174 lakhs) 

Machine tools have been classified under three grades I, II, III, 
based on the alignment test charts piepared by the Machine Tool 
Controller The number of machine tools of grade I weie few 
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in the beginning^ but gradualism then muiibei increased, and it i« 
notewoithy that of the 4121 graded machine tools produced m 
1946, as many as 3578 weie classed as giade I, and 380 as 
giade II 

Producers Machine tool manufactuieis are also graded ac- 
cording to the grade of machine tools they make In 19?|6, 
there were 22 manufacturers of graded machine tools, and of 
these 12 were of grade I, 6 of grade TI and 4 of grade III Grade 
I piodaceis were distiibuted as follows — 

Bengal Britannia Engineering Co , Titaghui, India 

Machinciy Co , Dassnagar , Jessop & Co 
Calcutta, and Maya Engineering Woihs, 
Calcutta 

Bombay Cooper Engineering Co , Satara, Investia 

Machine Tool & Engineering Co , Bombay, and 
Richardson & Cruddas, Bombay 

Punjab Batala Engmeeimg Co , Batala, Ganga Ram 
Han Ram, Lahore, Indian Sewing Machine 
Manufacturing Co , Lahore, and Climax 
Engineering Co , Gujranwala 

Mysore Mysoie Kirloskai Ltd , Harihai 

Raw Materials The principal raw materials requued for 
this industry are pig iron, roUed steel products and non-feirous 
metals, coal, coke, limestone and timber are also necessary, 
Neaily all these are available in India In addition, various 
pie-fabricated stores are required, e g black rolled and piecision 
ground high carbon and alloy steel sections, ball and roller 
beaiings, bright machined nuts, bolts, washers, studs and set- 
screws, plastic, loller and toothed chains and sprockets These 
have to be impoited, but the quantities required are not 
large 

Imports Befoie the war, India depended almost entirely 
on imported machine tools, and imports amounted to about 
Rs 2 crores annually In spite of the inciease in home pio- 
duction noted above, the need for imports also increased, owing 
to the giowth of industrial activity in the country The 
importance of the imports can be seen from the fact that impoi t 
licences issued came to Rs 3 crores each in 1944 and 1945 and 
Rs 5 64 crores in 1946 With increase in the tempo of indus- 
trial expansion, imports of machine tools are bound to increase 
If rapid industnahsatian is India’s aim, we shall need a large 
quantity of the best machme tools in the coming years, fiom 
countries where this industry has reached a high level of techni- 
cal perfection Tt is important that we recognise the difference 
m this respect bet\ een orcbraiy coiitumpLior goods and higli> 
grade capital goccid hke xuacnirc tool 
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2 Small Tools & Implements 


Small tools include (1) hand tools such as pick shovels, 
chisels, hammers, sciew driveis, spamieis etc, (2) mstal cuttmi^ 
tools like twist drills, and (3) wood working tools 
i^efoie the war India s requirements in small tools weie mostly 
met by imports, indigenous manufactiue supplying only 10% 
Production of light tools centred in Calcutta and Bombay and ot 
ajncultuial tools in the Punjab As legaids agiicultuu-^l tools 
p ck axes, shovels, kodalxes, powhras etc , Indian production 
was laige enough to meet a good shaie of India s demands 
Agrico Ltd, Tatanagai, Mysore Tools FacLoiy, Mysore, and 
Metal Woikb, Shoraiiui, were the principal pioduceis The 
pjoduction ot Agrico used up neaily 5,000 tons of steel 
In wai-time, pioduction of small tools increased due to stop- 
page of imports and increased war demands Tno types ol tools 
produced require very little by way of extra plant and machmoi y 
T‘ie most important small tooL produced m war-time were the 
tollowing — 


Articles 

Pick axes 
Shovels 
Hammers 
Pliers 

Carpenters’ Chisels 
Scrow Drivers 
Drills 

Implements entrenching heads 


Pi oductionfiqiue — anniutl 

8,00,000 

10,00,000 

5.00. 000 

3.00. 000 
3,00,000 

3.00. 000 

4.00. 000 

3.00. 000 


The metal cutting tools icquned aie almost all imported except 
foi tile Indian Tools Manufacturers (Bombay) s production of 
twist drills which lepiesents only 5% The requirements of wood 
workmg tools are also almost entirely met by imports 
Government purchases amounted to about Rs 21,00,000 per 
month in 1942 and about Rs 9,00,000 pc month in 1943 No 
special assistance was given and no formal control was 
exercised, except in the case of Agiico’s pioduction which was 
controlled by the Small Tools Directorate of Supply Department 
Agrico’s entile production of pick axes and hammers was taken 
up by the Supply Department Its consumption of steel in 
war-time was about, 10,000 tons pei annum, almost double the 
pre war figure 

The chief producers of agucultural implements during the 
war were — 

(1) Krrloskar Bros , Kuloskarwadi, 

(2) P S G and Sons, Coimbatore, 

(3) Cooper Engineeiing Ltd , Satara, 

(4) Batala Engineexmg Woiks, Batala, 
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(5) Behai imal Guzanmul, Patna, 

(6) Renwick & Co , Kushtilia, 

(7) Bahri Engineering Co , Jamshedpur 

During wai-tune pioduction had been leduced owing to lack of 
some of the law mateiiais The chief agiicultural implements 
consist ot plough, harrows, cultivators, sugaicane ci ushers, sugar 
cane pans, decorticators and chafl cutters 

The » demand for heaviei kinds of tools, like pick axes, 
shovels, mamooUes, ciow bars, etc , can be met in full by Indian 
production In the matter of agricultuial implements also, 
Indian pioduction can meet the full peace-time demands In 
the case of both these types, the quality of Indian goods is good 
enough and they can compete successfully with imported ones 
without any special assistance from Government But in the 
case of special tools such as files which require special equip- 
ment, the present Indian pioducts may not compete with imports. 



CHAPTER XVI 


Electiical Industries 

The generation of electiicity has aheady been dealt with The 
power generated has to be transmitted to the vaiious localities 
where it is lequiied and has to be distributed for use in industries, 
and in tiansport agencies like lailways and tiamways, where it is 
used as motive power Electricity has also to be ‘supplied for 
heating, lighting and cooling (by means oi fans, icfiigeiatois and 
air-conditioning apparatus) The necessaiy material foi undei- 
taking all this has to be produced and fitted up This is the 
work of many mdustiies connected with electiical tngmeeimg, 
which will be dealt with below 

Befoie Woild Wai II, India had been pioducmg some of the 
important electrical goods like mcandesront electrical lamos, elec- 
tric fans, etc , but Indian production could meet only a small 
portion of the internal demand Imports came chiefly fiom the 
U K (50 per cent of the lamps, 60 per cent of the fans and 
90 per cent of the secondary batteries) Germany came next in 
the list “followed by the Netherlands, Italy and Fiance Impoits 
from Japan weie meagre except in the case of vacuum lamps, 
70 per cent of which came from that countiy The USA came 
in only foi a small share of such imports 

War provided an opportunity for the e\pansion of these indus- 
tues and for the starting of the production ot new items The 
following are the most important electrical accessoiies whose 
production has been started in India as a result of the war — 

(1) Black adhesive tapes (3) ‘D’ class signalling cables 

(2) Conduit pipes 

As a result of the war demand, the production of the following 
articles received a great illlip — 

(1) Electric fans, 

(2) Incandescent electric lamps, 

(3) Accessories for electiic lighting, 

(4) Dry batteries and cells, 

(6) Secondary batteries, 

(6) Distribution transformers, 

(7) Electric wires and cables, 

(5) Electric motors 

The production of all these articles except electric fans and 
incandescent electric lamps was on a very small scale befoie the 
wai, iiiia the expanaion of their production has been considerable^ 
especially in the case of electric wires and cables, electric motors,, 
etc 



182 


INDIA S BASIC INDUSTRIES 


The components and law materials foi these indnstiies had to 
come fiom abioacl beloie the wai , excepting foi some of the nunoi 
items like bais, copper wue and cable, red lead, antimony, etc 
The position did not improve much in war-time, though efforts 
v/eie made to find 'Substitutes within the country for many of the 
component paits, e g , mild steel sheets in the place of aluminium 
for fan blades, plain bearings in the place of ball bearings, etc 
But such indigenous mateiials cannot be depended upon foi 
production for a competitive maiket, where good quality and low 
cost are'the deciding factors The shoitage of raw mateiials and 
component parts held up the piogiess of many of these industries 
in war-time eg , the pioduction figmes of electric fans fell from 
517,400 111 1941 to 49,400 in 1942 Similarly in the case of the 
accessories lor electric lighting, the plants of 3 films lemamed idle 
due to lack of supply of bakehte powder and other law materials 
In the case of incandescent lamps, howevex, 2 impoitant compo- 
nent parts, namely glass shells and brass caps, are now manu- 
factured here, and Government had a laige part to play in deve- 
loping the production of these two articles 

1 Incandescent Electric Lamps for General 
Lighting Services 

This heading excludes lamps for automobiles and torches and 
also special types of lamps lequued foi projectois, studios etc , 
and refers to electric bulbs used for lighting of factories, woik- 
shops, mills and residential buildings Annually India was 
consuming nearly 14 million of such complete gas-filled and 
vacuum electiic lamps Of this, about 11 million came fiom 
oveiseas Nearly 50 per cent of imported gas-filled electric bulbs 
came from the U K , about 20 per cent fiom the Netherlands 
and 15 per cent from Japan The rest came from other Conti- 
nental countries In the case of vacuum electric bulbs, neaily 
70 per cent of imports came from Japan and the lest fiom 
Europe and America Though the Japanese lamps weie of mfeiior 
quality and hence were not accepted by the Government Depart- 
ments, they were very popular in the civilian market due to their 
low prices The balance of India's total annual consumption 
{about 3 nulhon bulbs) was being produced by firms in India 
But theirs was only a work of assembling component parts 
-imported Of the total made, the lequirements of the Govern- 
ment came to about 5 per cent 

With the outbreak of war and with the break with Japan, 
imports from the Continent and Japan stopped and those fiom 
D K and USA necessarily dinnmshed On the other hand, 
there was a huge increase in the demand from factoiies, mills and 
other industries engaged m war work, in addition to the "large 
, lequirements of the Defence Services All this led to a great 
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expansion of pioduction m the Indian factoiies In sone oi the 
small factories, this new demand lesiilted m an expans on of the 
peisonnel and some essential plants, while in the biggei ones it 
meant pioduction to the lull of the already existing capacity of 
plant and peisonnel 

The pioduction figuies for latei war years, as compaied \v/jth 
the aveiage pre-war hguies, and the Government pui chases in 
each of those yeais are given in the following table 

Total Government Pluclia i 

P) oduction 

Yeai iQuantitif) Quantity Valve 

Pie-war millions 7,00,000 5,85,000 

3942 3^ millions 14,69,359 12,98,192 

1943 3 i millions 11,60,001 3 0,61,314 

1944 5 millions 28,74,000 27,98,476 

It IS deal fiom this table that the wai-time pioducuon is only 
one- thud of the total peace-time consumption ot India, not to 
speak of its insufficiency to meet the inflated wai-time demands 
In fact total Indian demand foi 1944 was estimated at about 
18 millions Thus oui dependence on imports only inci eased in 
wax -time even with the expanded Indian production In the 
latei years of the wai imports fiom U K , and USA weie foith- 
coming with a ma]oi shaie tor the latter But even with these 
imports the total supply of lamps in India was far below the 
actual needs, and hence the civilian market was staived to a very 
great extent 

The following firms manufactuio the lamps, and they are 
listed in the order of then volume of output m wai-time 

1 Electiic Lamp Manufacturers of India Ltd , Calcutta, 

2 Bengal Electiical Lamp Works Ltd , Calcutta, 

3 Radio Lamp Works Ltd , Karachi, 

4 Mysore Lamp Works Ltd , Bangalore, 

5 Kaycee Industiies Ltd , Shikohabad, 

6 Lux Lamps Ltd , Calcutta, 

7 Bharat Electrical Bulb Works Ltd , Calcutta, 

8 Calcutta Electiical Lamp Works Ltd , Calcutta, 

9 Asia Electiicdl Lamp Woik. 3 Lti , Calcutta, 

10 Bijlee Products Ltd , Bombay 

The fiist of these, namdy Electric Lamp Manufacturois of 
India Ltd , manufactuies lamps and brands them accoidnig to 
the requirements of its various partner firms, who are the leading 
European concerns m India dealing in lamps They aie the 
following 

1 Associated Electrical Industries (India) L'‘d , 

2. General Electric Company (India) Ltd , 

3 Philips Electrical Company (India) Ltd , 

4 F & C Oder Ltd , 
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5 Greaves Cotton and Crompton Paikmson Ltd , 

6 Balmer Lawiie and Co , Ltd 

7 Siemens (India) Ltd 

Lux Lamps Ltd and Kaycee Industries are new firms set up m 
war-time All the machineiy used by these firms is imported 
fiom abioad 

The statutoiy control exercised by the Government as a war- 
time measure over all these films involved three things 

(1) Tbe films were required to be engaged solely in the pro 
du'^fcion and manufactuie of electric lamps under the direction 
oi the Director General of Munitions Production or an olficei 
authoiised by him and comply with all instructions issued from 
time to time by the D G M P or the Officer authorised by him, 
in lespect of the production and manufacture of electric lamps 
ot any size, wattage oi voltage 

(2) On the 20th of every month a complete statement of 
the estimated production of electric lamps during the following 
month and of their despatches during the previous month, was to 
be submitted to the D G M P or the Officer authorised by him 

(3) The films were prohibited from selling or consuming or 
disposing of otherwise any electric lamps except under the written 
authoiisation from the said Officer 

Before the wai, India was depending on impoits for all t};ie raw 
mateiials and component parts of electric lamps They are glass 
shells, tungsten filament, iead-in-wire, molybdenum wire, caps, 
and gases like mtiogen and argon Some attemps were made to 
use Indian made glass, but it was found unsuitable Japanese 
glass was also not uniform and satisfactoiy, though some firms 
weie using it Caps which formed the second important item 
weie impoited from the U K , Germany and Japan, though it was 
possible to make them locally with the exception of black glfiss 
Before the war, Bengal Lamp Works had planned to instal a glass 
liunace to manufacture black glass, but this scheme did not mate- 
rialise Tungsten filament, lead-in- wire and molybdenum wire weie 
bemg imported fiom the U K , Germany, Holland, the USA 
and Japan Nitrogen gas was also imported, since it was not 
pioduced in India The Lightfoot Refrigerator Company of 
Calcutta could save the nitrogen that was being wasted m their 
manufacture of oxygen, but no attempt was made in this direc- 
tion since the quantity that could thus be obtained was small 
Argon gas is required only in small quantities and was not obtain- 
ed in India These two gases came from the U K 

The wholesale dependence on imported component parts did 
not materially change for the better in war-time, even though 
then supply from the Continent and Japan was cut off The only 
notable improvement was the manufacture in India of glass shells^ 
With the help of Government the glass shell blowmg industry 
has been able to produce satisfactory types of glass shell for electric 
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lamps This work is now done by several small^fiims in and around 
Calcutta and by the big factory of the Kaycee Glass Indus- 
tries at Shikohabad in the U P Similarly brass caps (complete 
with black glass) aie now produced in India by the Radio Lamp 
Works, Karachi Excepting for these items, dll the law materials 
aie still oeing imported from the U K and the USA Even m the 
future, India cannot hope to develop local supplies of any ol these 
law materials, excepting peihaps copper and nickel wiies which 
could be made here, provided theie is an indigenous sp.pply of 
electiolytic copper and nickel, and a welding machine is installed 

Though the industry is only one of assembling impoited compo- 
nent paits, it calls for highly skilled labour The glass blowing 
indiistiy also lequiies skill of a very high ordei Labourers of 
the requued standard of skill lor all the operations have been 
trained in India, and are found efficient m the woik 

2 Electric Fans 

Before the war, the great bulk of latio and thou parts used 
m India was impoited In 1936-37, electric fans and paits 
thereof worth ovei Rs 35 lakhs were impoited But in 1938-39, 
the figure came only to about Rs 25 lakhs More than halt ot 
the imports came from the U K , the other importing countries 
were Gfermany, Italy, the USA, and Japan, the shaie of the 
last two being veiy small Pioduclion of fans in India was 
confined to 7 firms mentioned below 

(1) India Electric Works Ltd Calcutta, 

(2) Calcutta Eiectiic Manufactuiing Co , Calcutta, 

(3) Electric Fan and Motor Manufacturing Co , Lahore^ 

(4) Model Industries, Dayaibagh, 

(5) British India Electric Consti action Co , Calcutta, 

(6) Everest Engmeeimg Co , Calcutta, 

(7) Greaves Cotton & Crompton Paikmson, Bombay 

Of the above firms, the India Electric Works was the first in 
India to take up the production of fans and this still remains the 
biggest produce! in India It bought up the patent rights of a 
tan designed by an Indian engineer, Mi Bhattachaiya, and began 
production in 1924 The other producers came into the field in 
the thirties 

In war time, there was gieater demand for fans and slmnkage 
in imports (In 1940-41, imports came only to Rs 14 lakhs) 
Indian production then went up, though not sufficiently enough 
to meet the demand in full This led to strict lationiug being 
introduced in supplying tans to civilian and other non-essential 
demands, so as to meet the increased Defence demands, and also 
face, the considerably reduced imports of raw materials Existing 
factories, with the exception of India Electiic Works weie not in 
a position to increase production very much owing to shoitage 
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of raw mateiials A the same timc^ many new compames took 
advantage of the high wai time pnces ot fans, and started small 
concerns, many of them have since grown into fair sized indus 
tnal units The new films aie the following — 

(1) Qyde Fan Co , Calcutta, 

(2) Kaycee Industnes, Calcutta and Lahore, 

(3) Onenlal Mercantile Co Calcutta, 

(« G T R & Co , Calcutta 

($ Metrapole Woiks Amiitsai 

(6) Swastika Elcctnc Woiks, Calcutta, 

(7) Raghu Engineenng Woilcs, Delhi 

The machinery mstalled in the big factories is mostly imported 
Since the fan industiy is not of a specialised kind, the small 
concerns newly started got the necessary machinery firom some 
other mdustnal concerns or from mdigenous manufacture The 
India Electric Works obtained additional machinery for its 
fhctory at Behala fiom foreign countries like the 17 K , the 
USA, etc Some lathes were imported from Chma also 
Skilled labour is of gieat importance in this industry The 
India Electiic Works had trained a large number of hands and 
new companies were able to employ them The India Electric 
Works now employ about 1 000 people at its Behala factory and 
about 600 at its Eutally factoiy, the latter estabhshment was 
exclusively engaged in the manufacture of telephone and tele 
graph instruments, Railway sigiiaUing and interlocking mstru 
ments and othei scientific instiuments required by the various 
departments of the Government, principally for war purposes 
Produotwi Pre war production of fans in India came to 
about 30,000 ceiling fans and 5 000 table fans on a very roisgh 
estimation The table flans were produced only by the India 
Electric Works and the position did not change m war time 
The production figures during the war years are as follows 


Yeai 

Ceilmg Fans 

Table Fa 

1940 

33,000 

6,800 

1941 

47,800 

9 600 

1942 

33 800 

11,000 

1943 

41,200 

10,000 

1944: 

105,000 

30,000 


The fall In production in 1942-43 of ceilmg and table fkns was 
due to the lack of imported raw materials It can be stated ;tfaat 
±he productive capauty of Indian fums in 1944 was m the nqfgh 
bourhood ot 60^000 veiling fans and 12,000 table fans 
Of the total productidn m 1943^ the share of each of tluT big 
4irma le as fdlows — 
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Cnlimj Fans 

Table Fans 

Indian Electiic Woiks 

19,000 

8,900 

Calcutta Electric Manufactiiimg Co 

6,199 

Nil 

Eleciiic Fan Manufacturing Co 
Cleaves Cotton and Ciompton 

4,161 

Nil 

Paikinbon 

n,400 

Nil 

Total 

41,060 

8,900 


The balance of tlie pioduction of the ycai mentioned abo^^e 
was made up by other small films In addition to ceiling fans 
(A C , D C ) and table fans (A C , D C ). special typos of fans 
were also manufactuied in India such as exhaust tans, railway 
oaiiiage fans and cabin type fans used in the slaps But the 
niimbei ot such fans pioduced heie was not gieat 

Raw Mafoials Most of the raw mateiials loi Ian manu- 
facture weie obtained by impoitation befoie the wai Chief ol 
them aie the following 

Siamptng^ (Special types of insulated sLeel sheets with high 
silicon contents) These are particulaily lequiied foi A C fans 
and are imported from the U K and the USA The new stam- 
ping plant at Bombay is planning to produce silicon sheets, but 
nnginal silicon sheets have to be imported Poi the manufacture 
ot D C fans, oi dinar y Tata black sheets are now being used with 
satisfactory lesulls 

Winding wiies of vanous types and sizes Enamelled and silk 
covered coppex wires are not manufactured in India and have so 
lar been impoited from U K and USA The Indian Cable Co , 
howevei, can make coveied copper wires which may be used by 
D '‘C fan manufactuiers, but its use has not been found very 
satisfactory 

Ntcrome Resistance Wire It continues to be impoited 

Ball Bearings Indian fan manufacturer b, unlike Amencan 
fan manutactuieis, use ball bearings for esisy propelling of fans 
India has been completely dependent on foreign imports for such 
ball bearings Bui now due to acute shortage of ball bearings, 
particularly of the types required in the manufacture of aero- 
planes, torpedoes, etc , Indian industries have been compelled to 
use plain bearings instead But its adoption is hampered to a 
certain extent by the difficulty of piocunng certain small tools 
such as Reamei*s etc , essenti^y needed foi the manufacture of 
these types of sleeve bearings 

Insulating inatenals, such as leaiheiotd, empire cZof/r, tape and 
iubiyigSy ebonite rod, hakelite sheets etc All these items are 
imported Attempts however have been made to use 
Indian substitutes for these insulating mateiials, but chmatic 
conditions m India compel the fan manufacturers to use the 
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genuine stuff The India Electric Works attempted to produce 
empire cloth foi which they have designed and made some of the 
machineiy required, but due to the lack of some essential chemi- 
cals, progress is very slow This Company is making expeii- 
ments foi the pioductjon of caibon brushes, leatheroids etc 

Alumimim Sheets These are mainly requned for fan blades 
The metal is imported and fabricated into sheets here by the 
alumimum factories Upto 1926 the India Electric Works which 
was the only pioducer of fans in India then, was malang all their 
fans with steel blades This piactice was levived in war time 
owing to the scarcity of aluminium, and attempts weie made to 
use other substitute mateiials also Mild steel sheets have been 
used with fairly satisfactory lesults but due to the light and 
malleable nature of aluminium, its use is preferred Table fans 
lequire cold brass sheets, and before the war the Indian manu- 
lactmers were importing it from Euiope, principally fiom 
Geimany Attempts were made in 1932 to use Indian rolled 
sheets instead The Indian Copper Corpoiation managed by 
GiUanders Arbuthnot was the only firm m India rolling sheets, 
but their rolling was for ordinary purposes and therefore the 
sheets were not evenly rolled This was the case with the brass 
sheets available in the Indian market coming from other sources 
also Uneven i oiling leads to varying distribution of weight on 
the blades After the outbreak of the war experiments were 
made to find rolled biass sheets locally Blades for railway 
carnage fans are made from mild steel sheets 

Pipes for down rods are also impoited 

From the above survey it can be seen that the dependence on 
imports for the essential raw materials for Ian manufacture 
continued even in war-time 

In 1942, Government began to assist the industry by sup 
plying the manufacturers with essential raw materials, imported' 
mostly from the USA under Lease-Lend, and partly from 
the U K Actually, although the materials from the USA were 
indented as far back as August 1942, supphes started coming 
early in 1944 only This has been the real reason for the fall in 
fan production during 1942-43 The production of the manu- 
tacturers who are supplied with raw materials is controlled 
by Government Until recently many manufacturers were 
producing fans with raw materials obtained from the black 
market and sellmg them to the public at exoibitant prices But 
the percentage of production of such manufacturers could not 
have been more than 10 per cent of the total production 

As the Indian industry is handicapped by its dependence on 
imports for some of the essential components and raw materials, 
suggestions were made by certain businessmen that Government 
should set up a pilot-plant at its own expense to draw •^ery 
fine insulated double silk covered and enameUed copper wire,. 
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as this IS lequired not only foi the fan indusUy but also foi motor 
and scientific mstiument industries It this is not possible, they 
say, Government should at least peisuade the existing cable 
compames in India to provide this facility to fan manufactuimg 
industry, but getting the necessary machinery for manufacturing 
fine wires of sizes 20 and 40 S W G , and encourage new cable 
companies to take up this line of production The piacticabi- 
hty of this will have to be enquired into 

In the matter of ball bearings also, it has been suggested by 
ceitam businessmen that a Government plant to manufacture ball 
bearings and then fitting would be a gi eat boon to Indian indust- 
ries Ball beaimgs are required not only foi the fans but also foi 
automobiles, cycles, etc , and therefoie this is a commodity for 
which a great demand may aiise Although the elaborate piecision 
tools and the highly skilled laboui requiied will not be available 
m India, the special hard alloy steel needed may be made here, 
thanks to recent advances in alloy steel making But it is 
doubtful if, m spite of the vaiious lines of demand, theie will be 
ample room for the new industiy in India, seeing that any econo- 
mic ball bearing manufactuimg unit would pioduce Indians total 
annual requiiements of beaimgs within a week or so India’s total 
requirements of ball beaimgs amount to only about 400,000 a 
ye«}r,,and these comprise 2,500 different varieties 

3 Accessories for Electric Lighting 

These include tumblei switches plain, tumblei switches with 
fuses for train lighting, tumbler switches single pole, one way 
with incorporated fuses, ceilmg roses, plugs, wall sockets, cut- 
outs, lamp-holders, etc The materials from v/hich most of 
these articles are made are bakelite, copper and biass 

Before the war, there were a few films in India making some oi 
all of these accessoues, chief of whom weie Kay Engineering Co , 
Lahore, India Moulding Co, Calcutta, Bake O’Biass Ltd, 
Bombay, Government Electi ic Factoi y, Bangalore, Bengal 
Potteries, Calcutta, and Swadeshi Industues, Calcutta But on 
the outbreak of the wai, some of these firms were not producing. 
In the war years, 4 more firms set up plants for the production 
of the accessories, namely, Plastic Products, Cawnpore, Hind 
Cycles, Bombay, Besto Light, Bombay, and India Electric Works, 
Calcutta The last three latei ceased production, as sufficient 
quality of bakehte powder and other law materials were not 
available The Supply Department got its requirements fiom 
the’ Kay Engineering Woiks, Lahore, Swadeshi Industries, 
Calcutta, In^ia Moulding Co . Calcutta, and Plastic Products, 

Cawnpore ^ 

‘‘Before the war, India was also importing these accessories m 
large quantities, In 1938—39, the value of imports came to 
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Rs 6,95,086 Moie than 50 per cent oi imports camefiom the 
U K about 25 per cent fiom Germany and the lest fiom France, 
Austria, Japan and the USA Compared to imports the Indian 
products were at a disadvantage because the indispensable raw 
materials were subject to a 25 per cent impoit duty Hence a 
similar import duty on finished goods did not benefit Indian 
industries to any great extent 

Attempts were being made to find substitutes foi the bakelite 
powder Even befoie the war, the Indian Lac Research Insti- 
tute, Ranchi, was expeiimentmg with shellac ingredients for 
use in place of bakelite powder These experiments have not 
pioved highly successful Though accessories made of shellac 
powder are now being made, their production is not on a com- 
mercial scale, noi aie they in accoi dance with the Butish Stand- 
ard Specifications Brass and copper are also imported, as the 
Indian manufactured quality is not up to the maik Kay 
Engineering Co , howevei, makes its own copper and biass screws 
strips etc To the other firms also indigenous samples are being 
provided accoidmg to the specifications of the imported quality 
and the firms aie asked to report on the same It is likely that 
Indian firms v^ill eventually be able to produce non-feirouj 
metals acceptable to this industry Mild steel and wire aie 
available from Indian production Spring steel wire has got to 
be imported and certain sections of biass rods, which aie notr 
yet being manufactuied in India, will also have to be imported 
The machinery required for the manufactuxe of electrical 
accessories includes hydraulic presses, capstan lathes, bench 
drilling machines, sciew cutting and thread rolling plant and 
tableting machines Moulding is done on hydraulic presses 
All the machinery is imported India can, however, now make 
the capstan lathes and drilling machines, even though they ate 
not as good as the imported ones 

The production figures of the Indian firms m 1943 were as 


follows — 

Total 

tides quanfitif 

Do^ 

1 Tumbler switches S P one way 5 amps 48,006 

2 Ceiling Roses, 2 plate, 5 amps , 50,000 

3. Plugs, 2 pins, 5 amps . 18,000 

4 Sockets, 2 pins, 5 amps • » 18,000 

5, Cut outs, 5 amps 72,006 

6 Lampholders, Bayonetcap cordgnp , . 24,000 

7 Tumbler switches, S P one way with 

incorporated fuses . , , » 4,806 

8 5 Amps switch plug combination « • 1,000 


These production figures exclude the capacity of the plants^ 
available with Indir Llocliic Works, Besto Light and Hind 



ELECTRICAL INDUSTRIES 


191 


Cycles, whose plants remained idle due to lack of supply of bake- 
Ute powder and othei raw niateiiab Government bought up 
the lion’s shaie of Indian pioduction The only control exercised 
by Government was thiough the issue of licenses necessary 
for importing law materials 

It cannot be said that the production of electrical accessories 
had increased in wai time, in spite of the diminution in imports 
and abnoimal war demands The fact is that moie firms weie 
pioducing these articles before the wai and that wai-time pro- 
duction was less than the pre-wai figuies The actual pie-wai 
figuies were higher than the war-time figuies given above Perhaps 
this fall m pioduction was due to the scaicity of imported law 
materials 

At present there are considerable imports of electiical accesso 
ries from the U K and the USA The peace-time requirements 
of India for these aiticles can, howevei, be met in full, it all the 
plants now existing in India woik to then full capacity But 
keen competihoii fiom outside is certain If so, Government mav 
have to increase the taiiff protection, since the pieseiit import 
duty on finished goods is almost the same as the import duty on 
the necessary raw materials 

4 Dry Battiuries and Cells 

Dry batteries and cells are of immense importance to a modern 
army which relies to an enormous extent on wuele«s transmission 
in operations The industry was m existence in India betoie 
the war, but there was a large impoit trade also, principally fiom 
the USA Impoits also came from Germany, Hongkong, the 
U K and Chma In 1936 — 37, Rs 26 lakhs (approximately) 
worth of dry and incit batteries and cells were imported Imports 
of batteries for flash lamps came to the \ alue of about Rs 22 
lakhs Another Rs 3 lakhs worth of other batteries was also 
imported in the same year 

Abnormal war demands and curtailed imports led to the ex- 
pansion of the work of the two prmcipal manufacturers in 
India, namely National Carbon Co (India) Ltd , Calcutta, and 
Estrella Batteries Ltd . Bombay The first film worked a longer 
shift and the second 2 shifts during the war Estrella Batteiies 
have since erected a new factory m Bombay 

The two firms were under the statutory control of the Govern- 
ment, according to which the entire production was to be cairied 
on under instructions from the D G M P and the disposal of the 
output was to be made under the written authonsatron from the 
D G M P The firms were also required to submit to the D G M P 
on the Tth of every month a complete statement of then despat- 
ched during the previous month In return, the firms were 
assisted by Government m the matter ot importing materials 
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from the USA under Lease Lend and from the U K and of 
acqmring local materials most of which were controlled 
these, every other assistance was given by Government from tinift 
to time in ordei to enable the firms to adheie to the monthly 
piogramme planned by the Supply Department 

The war time production included dry batteries and naH a 
inert cells and sac elements as used for military commumcations' 
aircraft wireless equipment, field telephones, torches testing 
apparatys etc Of the raw materials and components requued 
carbon electrodes acetylene lamp black, manganAgA dioxide' 
ammomum chloride, zinc chloiide mercuric chloride and zmc 
sheet and strips were imported, while card board, paper, wheat 
flour corn starch, resm and asphalt were partly imported and 
partly obtained indigenously Bare copper wire and aaViI^ alone 
were obtained entirely from local sources All the aagAnti ni 
machinery had been imported before the war but mn iiiflAntiong 
were made on the existing plant to produce special types of dry 
batteries and cells required by the Defence Services Additional 
labour needed was trained locally 

The war time mdigenous production could meet the major 
portion of the post-war reqmrements of the commodity m inHig 
A large number of the types of cells required by the Defence 
services is also in demand by the civilian trade and adjustments 
that may be necessary for the switch over from war to peace 
production should not offer any great difficulty 

As the products of both firms had been competing successfully 
with imports before the war, there appears to be no reason why 
they should not continue to do so m the future too 

5 Secondary Batteries (Electric AccmiuLATORS) 

There are two main tsrpes of electnc accumulators, the lead 
acid type and the alkaline type The former type has piAfp s 
of lead with an electrolyte of dilute sulphuric acid, while the 
latter type has plates of iron and mckel with potassium hydrate 
aa the electroljrte A recent development m the ft-llralinA type is 
the mckel cadmium cell which, owing to its relatively low mtemal 
resistance, finds use in automobiles The voltage of a lead acid 
cell varies from about 2 6 volts when fully charged to about 
1 7 volts when discharged The alkahne cdl vanes from about 
3. jS volts to 1 volt or under, at the end of discharge The nor mpi 
voltages are 2 and 1 5 volts respectively The a p ii*! ! "’* sizes of 
lead-add accumulators are provided with a glass or moulded 
COUtBiuer Larger sizes of stationary accumulators may have 
l^iass or lead-lined wood^ contamelrp, the largest sizes havii^ 
wooden containers only Lids, fitted with air-vents are provided 
when necessary to prevent spfijmg In the case of furiAir gceu- 
EalfiatorS}^ fn. order to reduce space, the multi cell type e$ eons- 
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tiuction IS usually adopted, a battery of several cells bein<? imi- 
chased as one unit The alkaline type has a steel coiitaiiiei 

The largest usei of cleciiic accumulatois is piobably the moto 
cai industcy The waeless mdu&tiy has also been a laige usci 
oi the G-Volt motoi cai type batteiies, but the increasing use or 
‘mains’ sets, where electric supply is rvailablo is tending to 
lastiict the use of accumulatois by this tiade Large 
&tationaiy batteries of electric accumulators aie being mcieasing- 
ly used by hospitals, cinemas etc , to safeguaicl the supply of 
electricity in the event of a breakdown of the public supply 
Before the wai bioke out, the Army Signal Sezvice in India on a 
lecommcndation made by the Royal Engineer and Signal Board 
m London, decided to standardise on the lead acid accumulator, 
and the Royal Air Force in India was consider mg a pioposal to 
standardise on the alkaline type 

The greater poition of electric accumulatois used in India 
before the war was imported 

The value of imports of accumulators and parts theieof and 
percentage ol total imports received from each country aie given 
111 the following tablf^ It can be seen tnerehom that the impoit^s 
have been falling of! since 19dl 



1931--32 

1937—38 

1938—39 


Rs 

Rs 

Rs 

Value ’'of Impoits 

8,54,768 

7,05,920 

6,95,086 

Percentage shaie — 




United Kingdom 

72 1 

90 2 

89 7 

Germany 

0 6 

6 5 

5.3 

France 

8 2 

0 1 


Belgium 

14 2 



United States 

4 9 



Switzerland 


3 0 


The above figures do not include the 

elecUic accumulatois 

imported as part of the chassis of motoi cars, cycles, 

lollies, etc 

Their imports came to about Rs 

12,000 in 1931-32 and Rs 32,000 


in 1937--38, the principal exporting countries being the USA, 
the U K , and Canada 

A few firms m India were producing lead-acid electric accumu- 
lators for the use of motor cars and one firm, namely Amco Ltd 
Bangalore, was sdso producing certaiir types of battery plates 
requrred for tram lighting cellSi 

Most of the raw materials, namely lead refined, antimony, 
red lead, litharge, sulphuric acid, and sealing compound, were 
obtained from indigenous sources Some component parts like 
contdmers^ cell lids, vent plugs and sepaiators were imported 
from abroad The entire process with the exception of the plate- 
fommg, which is earned out electrically, is done fey hand 
War brought about a diminution in imports and a rise m 
" demand. But only one new firm entered the field in war time, namely 
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the Standaid Batteries Ltd , Bombay This and two other firms 
(Bharat Batteiy Mannfactuimg Co , Ltd , Calcutta, and Estrella 
Batteries Ltd , Bombay) were under the statutoiy control of the 
Munitions Productions Branch of the Supply Department, which 
worked in the same way as in the case of Dry batteries and cells. 
As Amco Ltd , is in the Mysore State, it could not be brought 
under control, and all that existed was a gentleman’s agree- 
ment between the Government and the firm Another firm, the 
Chlorid^ Electrical Storage Co , put up a new factory for the 
production of secondary batteries Government gave all assist- 
ance such as the supplying of raw materials, all of which were 
obtainable from indigenous sources, and the releasing of addi- 
tional equipment Owing to the difficulty of getting them from 
abroad, mould and forming containers weie made oi purchased 
locally, as also was the case with lead burning equipment 

It IS too early to say if the war-time production capacity of 
India could satisfy the entire post-war Indian demand, even 
taking into account the capacity of the new factory that has been 
put up by the Chloride Electrical Storage Co Even if it could, 
it is to be expected that the competition of imports especially 
of the popular makes of batteries such as Exide and Delco which 
are produced on mass production lines will be too much for the 
Indian industries with their poor equipment and production by 
land Hence it is necessary that the existing factories should 
follow the example of the Chloride Electrical Storage Co , who 
“have installed the very latest equipment m their new factory, 
^nd make their production methods up to date Government 
<en do much to help the firms in this direction 

6 Distribution Transformers 

Distribution tiansformers of the standard industrial type 
(excluding flame-proof) up to 500 KVA capacity and upto 
11,000 volts on the H T side are required for use in every 
rdustry depending on electricity and for the various electricity 
f L pply undei takings 

The manufacture of transformers existed in India befoie the 
war on a small scale Aftei the outbreak of the war, it had 
expanded considerably due to abnormal war demands consequent 
un the expansion of ordnance factones, workshops, textile mills, 
etc , and also due to increased distiibution of electrical eneigy 
for the new military establishments Imports which came to 
the value of Rs 25,62,716 m 1938-39, declined especially after 
1940, In 1940-41 they came only to Rs 19,11,763 The ex- 
pansion of the industry w£is achieved by laymg out new plant ob- 
tained from the U K Skilled labour requii cd was Laired locally 

The principal raw materials and components used are sihccn 
steel stampings, cotton co\cicd coppei wiies and strips, insul- 
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ating materials and solid drawn steel tubing Of these, silicon 
steel stampings weie impoited till the beginning of 1944, but 
the new stamping plant at Bombay is now supplying this article 
to the industry in pait The original silicon steel sheets have, 
however, to be imported, although m the case of the foimei some 
indigenous material is being tried by some of the factoiies Thus 
the only articles locally made axe cotton coveicd coppex wires 
and strips 

The only producex before the wax was the Government Electiic 
Factoxy, Bangalore, which staited pioduction in 1936-37 After 
the outbreak of the war two more firms began pioduction, Associa- 
ted Electrical Industries Manufacturing Co , Calcutta, which began 
production in 1941 and Cxompton Parkinson Works, Bombay, 
starting production 1943 Some ot the machineiy used by these 
hi ms are locally made, the lest being impoited 

The two new firms axe daughter institutions of two impoitant 
English firms Therefore, a few ot the skilled employees are non- 
Indians The training of skilled labour in India is possible, in 
fact, the Mysore factoxy is entirely manned by locally tiained 
labour 

The following table shows the pioduction of distribution 
tiansformers in India before and during the war The figuies 
Government purchases m each year arc also given 


Pioduction of Distribution Tiansformcis 


Year 

Pi oduchon 

Goiei nment 


Quantity 

Value 

Purchases 



Rs 

Quantity 

Pre-war 

60 

60,000 

Nil 

1^42 

200 

2,00,000 

100 

1943 

600 

6,00,000 

150 

1944 (Estimated) 

1,500 

15,00,000 

300 


The respective share of each of the three producers in 1943 
was as follows 200 by the Bangalore factoxy, 250 by the Calcutta 
factory, and 150 by the Bombay factory Before the war, 
Government was not buying any of the transformers made in 
India, most of its demands being met by imports In war- time the 
industry was controlled by Government in an informal way 
through the control of raw materials both imported and locally 
made, specially copper wire 

In the future it can reasonably be expected that the local 
production can meet the entire Indian demand of the smallei 
tjpo of tiansforme'a But it is highly doubtful if the Indian 
pxodisPtion will be .iblc to compete successfully with imports inthQ' 
open market Tnis is mainly due to the fact that Indian produ- 
ction itt not on a sufiiuently large-scale basis as compared with 
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the peifectlv balanced standardisation and mass pioduction obtai-- 
mng 111 the U K and the USA In roirnal, times, the Electiic 
Supply Companies contiol the sale of the tiansformers to a laige 
extent, because they givo extra facilities like free repairing, sale 
of transfoimeis to the consumers of electiicity on easy instalment 
payment system, etc The Mysore Government owning the 
Electiic Supply Company in Mysoie was supplying the useis of 
electiicity with tiansformers which they used to buy from the 
market by tendei, befoie the M^^sore factoiy began producing 
The Governments of l^Iadras and Travancoie used to have stocks 
oi the tiansformeis which they sold to coiisumeis of electricity 
who do not in most cases buy the tiansformeis themselves So 
the lutuie of Indian tiansfoimcr inaustiy is dependant on what 
policy the electric supply companies, some of them privately 
owned, are going to adopt 

The inspection tests of the Supply Depaitment found the 
aveiage Indian transformers to be ot good quality, in no way 
inferior to the impoited ones The Mysore Factoiy make was 
tound to be inferior in some respects, probably due to the fact 
that before the war, the Mysore factory was en 3 oying a closed and 
large market in the Mysore State and hence had no incentive to 
impiove the quality The defects were being lectified to satisfy 
the specifications laid down by the Supply Depaitment 

7 Black Adhesive Tapes 

Black adhesive tapes in any standard width are used foi electro 
cal insulators Befoie the war, tbeie was no production of this 
aiticle m India, imports mostly from the U K and Germany satis- 
fying the entire Indian demand The curtailment of imports 
on the outbieak of the war encouraged the estabhshment of this 
industry Now two firms in Calcutta are producing it Raj- 
garhia Bi others and the Commercial Buieau Production began 
only m 1943, the total output of the year being only 2 tons, valued 
at Rs 11,000, and the whole quantity was taken up by 
Government Production in 1944 is estimated at 40 tons, worth 
Rs 2,80,000 of which 30 tons are for Government's use The 
machinery for its production is made in India and the raw mate- 
rials, namely cloth, bitumen pitch and rubber latex, aie all avail- 
able from Indian manufacture The process of manufacture is 
A definite Qiiality of cotton cloth is dipped in a soluj^fion 
mauo of rueber juid bitumen, dried electrically, xoUed and cut 
into tapes bkiMca labour is leqiiired onlv foi cutting the tapes 
and was easily trained The uidu^ti y v as siarted m India mainly 
at the instance of the Supply Department, on account of its 
increased demand, and Government assisted the industry by 
getting llie iru+ciial*? released liom the vanouS controlleta 
tiie extent of 01 dels placed tiie Supply Department. 
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It IS estimated that the war-time production, nainf‘lv 10 ton 
a yeai, will be sufficient to meet Indians peace tune d‘=‘niax''d in 
full IN 01 IS it likely that Indian industry will be unable to 
compete successfully with the imports in the open maiket, even 
though at piescnt the industiy suffers fiom lack of pioper equip 
ment The machinery used is of an improvised kind and most 
of the work is done by hand The position of this industi v as a 
key mdustiy in the sense that black adhesive tape is absolutely 
essential for the use of electricity, calls for steps to pieyent its 
death in the post-war period 

8 Electric Motors 

Electric Motors aie lequued foi various power diives in every 
industiy and also foi domestic pui poses, nngation works, etc 
The principal raw materials and components used aic — 

(a) Silicon steel stampings, (r) Ball and rollei bearings, 

lb) Cotton eovered copper wiie, (d) Insulating mateiials 

Electric motors weie being manufactured in India before the 
war, but only on a small scale, by P S G and Sons’ Industrial 
Institute, Coimbatoie The annual output of the firm came to 
about 200 motors, woith about Rs 40,000 The balance of 
India’s demand was met by imports (In 1938-1939 import*! 
came to the value of Rs 63,12,027) 

With the outbreak of the war, the industry expanded conside- 
rably In addition to the expansion of the production of P S G & 
Sons’ Institute, five more firms entered the field of production 
The new firms are listed below, with then production figures 
for 1943 


K 


Production in 1943 

(1) 

Associated Electiical Industries Manu- 
facturing Co , Calcutta, 

1,600 

motois 

(2) 

Crompton Parkinson Ltd , Bombay, 

5,600 


(3) 

Kirloskar Bros Ltd , Kirloskarwadi, 

400 

*? 

(4) 

British India Electric Construction 
Company, Calcutta, 

800 

it 

(5) 

Metropole Works, Amritsar 

700 

it 


Total 

9,100 

> J 


Adding to this the production figures for 1943 of P S G & Sons’ 
Institute which came to 900 motors, the total pioduction lor 
1943 amounts to 10,000 motors, worth Rs 20 lakhs, double the 
quantity produced m 1942 Of the total Indian production, 
Government purchased 600 motors in 1942 and 1,200 m 1943 
The giept increase n production was partly due to lack of imports 
(impdrlb in 1910-11 came to only Rs 32 lakhs), but more due to 
tne increased demand coming from the Ordnance factories and 
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workshops, and the various industiies which expanded duiiug- 
war-time, like textiles, leathei etc The machinery required for 
the expanded pi oduction was mostly obtained from UK and 
to a small extent fiom USA Some of the plants, however, 
weie made in India Skilled labour necessary was trained locally 
Most of the raw materials aie even now being impoited 
Silicon steel stampings were coming from abioad till 1944, since 
then the new stamping plant at Bombay is supplying this article 
The oiiginal silicon steel sheets have, however, to be imported 
Ball and roller bearings aie entirely imported, and the insulating 
materials are also imported to a veiy gieat extent Thus, of the 
torn impoitant components used, only cotton coveied coppei 
wire is indigenously obtained 

Since the locally available raw materials for this industry 
were controll'' by Government in war-time and license 
was lequiied for importing the rest, Government was exeicising 
some amount of control over pioduction The monthly produc- 
tion reports were submitted to Government by the firms and 
after Government ordeis were met, the balance was released to 
the civilian market at contiolled prices 

In spite of recent expansion, oiu production of electric motors 
IS still confined to three-phase squirrel cage small denomination 
electric motors, and even these are hardly comparable in quality 
to the imported article As a more rapid industrialisation of 
India IS bound up with the increasing generation of electricity 
for motive power, a vast demand for electric motors of all types 
is bound to arise, and hence the need for devoting inci eased atten- 
tion to the manufacture of electric motois 

9 Electric Wires and Cables 

Befoie the war, most of India’s requirements of eloctiic wiies 
and cables were met by imports, the chief impoiteis being the 
Indian branches of the laige British Cable firms like Henleyb, 
Calenders, Glover etc In 1938-39 the value of imports came to 
about Rs 132 lalchs There was only one factory m India 
producing these articles, namely the Indian Cable Company at 
Tatanagar, but its output before the war was only a small fi ac- 
tion of the total consumption of India The Company was 
producing only the ordinary trade types, the army demand for 
cables of special service specification being met entirely by 
importation from Great Britain Aircraft Cables were also nci 
manufactured in India 

The trade types include bare copper wire, tinned copper fuse 
wire, cotton-covcrcd winding wires and various types of rubber 
insulated cables including Icdd-covercd an4 armoured cables 
lu the /ai >ear3 two mporlant developments took place 
in the industry Firstly, Government put up a factory at Tata* 
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nagar near the Indian Cable Company’s factory, for manufac- 
tuiing Class signalling cables solely requiied by the army 
The Indian Cable Company’s factory could not be made to 
produce ‘D’ Class cables without curtailing its production of 
ordinary trade types which are also m gieai demand The new 
factoiy, estimated at a cost of half a million pounds, is one of the 
most up-to-date manufacturing units ot its kind m the woild 
It IS the outcome of one of the lecommendations of the Roger 
Mission Another wai-time development was the e;:|tabhsh- 
ment of a puiely Indian manufactuiing concern, namely the 
National Insulated Cable Company of India Ltd The factoiy 
IS only in its eaiiy stages of development, its production 
being confined to baie copper wiie wnich was in acute shortage 
in the first years of the war The Company was planning to 
establish its factory in Calcutta, but Government’s policy 
of decentralising industries led to its establishmont at Mahgaon 
near Allahabad 

The total Indian pioduction in wai tun^ was much lughei than 
the pie-wai figure due to abnormal wai-tima clemandb and lestric- 
tion of impoils The Indien Cable Company had to woik three 
shifts, and skilled labom to man the new pLoJuclion was tiain'^d 
locally — over 1,60Q woikeis are employed in the factory of 
the Indian Cable Co , and 500 in the new Goveiamonl factoiy 
In 1943 production of lubbei insulated cables was about 
20,500,000 yaids of assoited sizes of which 98 p’er cent went to 
Government use Tne pre-war production of theie cables was 
only 6,658,800 yaids annually About 190 tons ot winding 
wues and 7,500 tons of bare coppei wneai weie produced m India 
m 1943 — 20 per cent of the former and 82 pex cent of 
the latter were taken by Government Imports, howevei, are 
stilhcoining m considerable quantities, mostly from Great Britain 

The chief raw materiab lequued foi the manufacture of cables 
and electric wires came fiom abroad before the war Load, 
rubber (pale crepe and smoked sheet), he33*an, French chalk, 
barruni sulphate, paialfiii wax and naphtha ware obtained 
from Burma Bui now they are all available in India Sulphuric 
acid, cotton (glace yarn, fine yarnand medium and Coaise yarn) 
and galvanized irons are also obtained locally Some of the raw 
matexials aie stili being imported, chief of them being blade 
copper rods, coming fiom Canada and South and East Africa 
Tin which wai> previously obtained from Malaya no^v comes from 
Kenya and China 

The Indian Cable Company was under the statutory control 
of Government, by which the production of the firm was cauied 
on under instructions from the D G M P , and on the 7th of every 
month a statement was submitted to the D G M P showing the 
exact figures of production duilng the previous month The 
Company was prohibited from selhng or otheiwise disposing of 
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any insulated wiie and cable except imdei a wntten authoiis- 
ation from the D G M P ci an officer authoiised by him 

Through the supply oi conU oiled raw mateiials, Government 
was exeicisnig some contiol over the othei firms also The 
industry got special tieatment in that the import ot copper-rods 
was duty-free 

In the future acute competition from outbide may be expected 
It IS, howpvei , likely that the Indir n caole industiy, with its deci eas- 
ing dep^endeiicc on impoited j.aw materials, will survive the 
struggle Even if no expoit market is developed, the home 
maiket is sufficiently extensive, and cables aie essential for new 
building construction and all electiificalion schemes, which are 
suie to be developed on a laige scale in the future Furthei, the 
Indian cable industry is alieady well-eslabhshed Noi is the 
quality of Indian product in any way infeiior to Biitish make 
which sets the world standaid Indian wues ate being exten- 
sively used for “deghaussing” fighting ships and ships of the 
merchant marine In fact, one of the biggesb men-of-war m the 
world is fitted with Indian wires and cables 

10 Conduit Pipes 

Conduit Pipes can he divided into tioo classes (1) Solid Drawn, 
(2) Welded Both these types could be supplied eithei galva- 
nised or black enamelled They are an important though not 
indispensable item of the electrical goods In size they vary 
from I" to 2Y diameter They are used for covering the 
electrical wires and aie necessary for mside-the-wall wiring 
Though wiring could also be done without conduit pipes, it is 
essential that wires near high temperature should bfe carried in 
conduit pipes They are also essential tor fiame-pioof and gase- 
ous installations 

India was depending entiiely on imports befoie the wai for 
conduit pipes, and they came mostly from the U K With the 
outbreak of the war a few firms entered the field to take advan- 
tage of the restrictions on imports and abnormal war demands 
They are, however, producing only welded black enamelled 
conduit pipes The firms are tlie following — 

1* Muralidhai Pannalal, Calcutta, 

2 B Agarwala & Co , Calcutta, 

3 Sexaria Pipe Works, Calcutta, 

4: National Cycles Manufacturing Co , Delhi, 

5 Indian Conduit Industries, Pampur, 

6 M J Bagla, Calcutta, 

7 B D Brothf^rs, Calcutta, 

8. Indian Kume Pipe Co , Bombay 

The process ol inaiiulactuio is simple Black steel sheets 
are first cut into exacu straps, then they are bent and welded* 
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The inachineiy icquiied for this purpose steel lollci to oven the 
sheets and roll them in pipes, and weldin" plant foi welding 
the pipes Except the Indian Hume Pipe Company all the lirms 
axe using gas weldim^ plant manufacLuied m India Steel 
jolleis used by these firms are also locally made The Hume 
Pipe Co uses an imported electiic wekLng plant In fact, its 
process is not welding piopoi but joining the pipes when they aie 
in a melting condition This is a woik ol precision moie difficult 
(since unevenly joined pipes aie useless) and hence more costly 
The raw mateiiaLj lequued, namely mild steel sheets and caibido 
(to a small extent) are available from liHiuxn manufacture The 
Jaboiu lequned is not highly skilled and could be trained easily 

Government exeicisod no control over the industry during 
war-time Foi the Government requiiements fiom time to time, 
tendcis weie invited, and the firm quoting the lowest price was 
supplied with the two necessary law mateiials, both of which 
weie controlled by Government The lest ot tho pioduction 
ovei v/hich Government exercises no contiol was taken up by 
the civilian maikei 

In small quantities enamelled welded conduit is still being 
imported into the country and was entiiely under the control 
of the Electrical Diiectoiate ot the Supply Depaitment The 
Engmeer-m-chiet also imported conduit pipes from tho USA 
But the specifications of tho American conduits diffei consi- 
deiably firom the British Standard Specifications with the result 
that the accessories required for the American conduits were 
not readily available here On account of these difficulties as 
well as the restriction on the use of conduits only foi special type 
of insulations m India, no further quantities of conduits were 
required to be imported from the USA 

The new production may not be able to compete with imports 
in the future, because the Indian make is definitely of mfeiior 
quality not conforming strictly to the British Standard Specific- 
ations This IS solely due to the crude methods of production 
now being adopted by Indian factories Because of the difficulty 
in getting suitable maclunery from abroad, production is being 
carried on by incomplete plants improvised m India The price 
of the Indian product is also high, vrhen compared to the price of 
imports The pre-war price ot condmt pipes (imports) was 
Rs 12 per 100 ft Now Indian conduit pipes are valued at 
Rs 26 per 100 ft , whereas imports even now cost only Rs 15 
This dispanty in cost is largely due to the small scale production 
earned on in India in contrast with the mass production m 
nountfles like U K and U vS A 


11 Electrical Industries Prospects 
Although the Indian production of electrical goods has ex- 
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panded considerably in war-time, the present output is insuffi- 
cient to meet our demands in full Hence the need for imports 
in the case of most of the articles 

As stated in the mtioductory remaiks, the Indian industiy is 
still dependent largely on inipoited raw mateiials and component 
parts This is one of the causes for the slow progiess of the 
industry in war-time, and the position is not likely to change 
much m the future unless technical progress m India foiges 
ahead m the meantime 

It cannot be said that in the mattei of laboui, the Indian 
electrical engineeiing industry is dependent on foreign skill in 
any absolute sense Though the manufacture of most of the 
ai tides calls for skill of a specialised kind, Indian manufactuieis 
ha\e been able to tram the labourers locally without much 
difficulty Some of the larger Indian electric firms, hke the 
India Electric Woiks, deseive special mention for the of 
tiainmg labourers in India m the intricate processi^es connected 
with electrical manufacture Labouieis trained by suchVpioneer 
firms have helped in establishing other films subsequently 

In the matter of quality, the Indian products generally have 
not reached the standaid of imports except in a few cases hke 
fans and lamps If with the help of expeiienco gamed m wai- 
tiiue, efioits are not made to improve the quality of the Incuaii 
products, Indian manufacturers may have to face the seveie 
competition of cheap imports of better quality goods fioin 
abroad Scientific research can do a great deal for improving 
the quality of our electrical goods, and it is high bme leseaich 
centres were organised for this puipose With the advance of 
research, it may be possible to stait the production of vaiious 
other electrical articles, mstiuments and equipment, including 
air-conditiomng plants and refrigeiators Already some Aims 
are doing excellent work in the manufacture of electncal and 
electro-therapic instruments of good quality and aie meeting 
the country *s reqmrements for such articles If these developments 
aie maintained, Indian electncal goods will not only meet inter- 
nal demands but may also find growing maikets in the Near 
Bast and Africa m the coming years» 



CHAPTER XVII 


Railway Wagons and lyocoinotivcs 

Tbe lailv/ay is an important transport agency peifoiAiin;; an 
essential soivice, without which industiy, tiade and agiicultuic 
cannot function pioperly Railwaya aie therefoie of gieat basic 
importance, and aiound it clustei many basic mdustiies The 
eii^fuieeiing industry in itb manifold ioims is inextiicably bound 
up with Railway construction and maintenance A glance at 
the accompanying table will show what a vauety of mateiials are 
required by lailv/ays and how thev can sustain many laigc 
indufiUies Foi a long time, most of these inatoiiaK had to be 
purchased fiom abioad Tnc expeiiences of Woild Wai I 
brought home the desuabiliLy ol makinq piov/is^oii m India foi 
the supply of as much of these mateiiah as possible In the case 
of rails and dsh-platco, this botanic soon piacticable, thaiil s to 
the enterprise shown by th^ Tot a lion & Steel Woiks (vSee 
Chaptei I) In coune of tiuio more and moi ^ of the sto’^es came 
to be purchased in India, but piOgitss in the matter of rolling 
stock was slow Dming World Wai II, India having boon com- 
pletely cut oft ft om Europe and Amciiea, Indian lailwa/s weie 
toiced to make then purchases within the connti' The lesult 
of this can be seen m the table on page 2D1 in whirli an. given tlie 
puichases of materials in India and nbioad la the ycais 1938-39 
and 194:4:’-45 

As a lesult of the lessons Icsinc dunng the wai, Govoinment 
has recognised the need foi making Railway tiansport as lai as 
possible independent of outside souicos of supply loi veiy 
important mateiials, and the necessaiy posfc-wai schen'^^ have 
been drawn up and aie being worked out In 1944, Mi L P 
Misid, then Member (Engineering) on the RaiUvay Boaid, \»7ab 
entiusted with the task of planning for post-wa^ development and 
re-consti action The Indian Railway Contei ence Association 
and the various Railway admmistiations weie also required to 
put in then recommendations in this field to be finally co-ordin- 
ated by the Railway Boaid The two mdustue-i vdiich call foi 
special attention in this connection aio (i) the manufactuie of 
locomotives and boilers and (li) the building ol an adequate 
ttumbei of wagons 


1 Wagon Building 

Before 1939 The building of Railway wagons m India is a 
Ipng established industry^ The Railway Companies have their 
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own equipment foi repaumg and leconditioning wagons, 
but they do not oidinaiily construct new wagons Wagon 
building involves both structural and mechanical processes, 
buL it IS not within the scope of those two induatiies 
Nor IS it one of IhOvjS job woiks which an oidmary 
engmeeiing film could undeitake with a geneial lay-out 
It IS a sepal ate industry by itself and lequues a workshop, 
special lay-out, etc 

Four l\rm3 in India have been making wagons, thiee of them 
for a pietty long time These aie — 

Jessop & Co (Dum Dum), 

Bird & Co (Howl ah), 

The Indian Standard Wagon Co (Burnpui), and 

Braithwaitc & Co (Kiddeipore) 

Of this, only the Indian Standard Wagon Co specialises in wagon 
building, while the other firms deal with it along with other 
engmeeiing works Jessops have been building wagons for the 
last forty years, in a separate workshop, by the side of its struc- 
tural and mechanical workshops The Indian Standard Wagon 
Co IS located m Buinpur, because ol its connection with the Steel 
Corporation of Bengal (SCOB) 

The four wagon-building films named above had been turmng 
out piior to the wai, on an average, between 2,500 and 3,000 
wagons a year They had a capacity for double that number 
and perhaps there was also need for more wagons to be built 
We shall not have to enter into this controveisial question 
regarding the policy of the Railway Board in the thirties 

In Wm-time So long ag imports continued unimpeded, there 
was no special difficulty expenenced m obtaining components 
from the U K But after the middle of 1941, importation 
became difficult, and the Supply Department looked ^to 
local industry foi the various materials lequired for wagon- 
building 

The following groups of materials are required for the con- 
struction of wagons — 

(1) Controlled steel materials, like structurals, plates, 
bars and billets, spring steels and nvets, 

(2) Steel castings and forgings, 

(3) Wheels and axles 

The conteoUed items mentioned m (1) above were made chiefly 
by the larger iron and steel pioducers These weie controlled 
by Government m the interests of co-ordination and ration- 
>alisation The chief problem under (1) was regarding rivets. 
These have always been in short supply and weie largely import- 
ed befoie the war Imports being inadequate, production had 
to be undertaken here from rolled steel bars This was taken up 
by Guest, Keen, Wdliams, Ltd Calcutta They had been doing 
this work befoie, but to cope with the great war demand it had 
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to be on a gieatly extended scale whicli was found difficult lu 
1943, Burn & Co and Jessop & Co began to make their own 
iivets In spite of such advances, a la'ge quantity of uvets had 
still to be imported 

Castings and foiginqs Steel castings are leqmied foi axle 
boxes, buffers, etc , and these aie made by Kumaidhubi Engine- 
pimg Works, Bhartyia Electric Steel Co , Ballygunge, and Bum 
& Co , Howiah During the war the wagon building ffinis, placed 
then orders diiectly with the fiims lust mentioned accoiding to 
the Supply Depaitment’s instiuctions diawn upon the basis ol 
the capacity of each firm 

Diawbai hooks, screw couplings, bieak geai, etc, aie made 
from foigings Steel is forged fiom billets Billetsare made 
horn blooms which Pie made by pressing and lengtnening out 
ingots By forging with a steam hammei, billets aie shaped 
into diawbai hooks, etc Heavy forging is only done by Indian 
Standard Wagon Co , which, theiefore, do this kind of woik loi 
all the wagon builders Light forgings aie made by Jessop & Co , 
Bum & Co and by Biittannid Engineeimg Co , Titaghur 

IT heels and aocles These were ioimeily all imported, but m 
1942 the Tata Works, Jamshedpui, succeeded in making them by 
laying out a new plant Axles are foiged by them with a heavy 
hammer They are then machined After machining, wheels 
aie piessed on the axles forced on by hydiauhc pressuie They 
are then dispatched to the wagon buildeis, who assemble the 
wagons Tatas could not cope with all the loquuements and a 
laige quantity of wheels and axles have still to be imported 

The assenMing piocess consists of the following Fast they 
rivet together the under-frame consisting mainly of channel 
membeis Then they lower it on to wheels and axles Then 
the "body is built and finally it is painted With the carrying 
out of t he vacuum test, the wagon is completed 

Natur^ of the contract The contiact foi wagon building is 
between the Railway Board and the wagon building firms In 
war-time the Supply Department co-ordmaied these orders under 
a plan This was leqipred because fiistly most of the raw mate- 
iials were controlled and their supplies had to be legulated by 
Government, having regard to the best interests of Defence 
Secondly^ without such co-ordmation the whole capacity could 
not be fully utihsed Some firm®* might have got too many 
orders and others too few 

Wagon Building Pr(gTamvw A piogramme foi 10,000 wagons 
was mOide xn the middle ol 1942 to be completed by the middle of 
1944* But only 1,800 wagons were delivered m that penpd,. 
the delay being largely due to the inadequate supply 
of wheels and axles In spite of the active efforts of 
Government and the India Supply Mission, impoits of 
these could not be arranged m time As shown above, the produc- 
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tion of wheels and axles is now undertaken at the Tata Works, but 
the supply is quite inadequate Only by building about 800 wagons 
a month could the Defence demand be met but in wai time it 
was possible to make only 400 wagons in spite of the most active 
efforts Production has smce been accelerated, and it is expect 
ed that the indigenous mdustry will have supplied about 19,000 
wagons by the end of the year 1947 8 This is haidly half the 
required number of wagons Therefore, imports have had to be 
resorted to and about 19,000 wagons have been imported smce 
the war broke out 

In this way, India is expected to have in use by the end of 
1947-48 a larger number of wagons than before the war, as may 
be seen from the table below 


Broad Gauge 
WagoThs 


Metre Gauge 
Wagma 


Before the war (1939) 140,000 51,350 

In March 1948 168,000 56 500 


Total 

191 350 
224 500 


If, m spite of this mcrease in the total supply, there has been 
lately a senous shortage of wagons, it must be due, as the 
Transport Member (Dr J Matthai) had pomted out, to the heavy 
deterioration in their turn round, i e they get bogged m the 
loading station oi transhipping yard owing to labour difficulties 
^r to the uneconomical ways of the wagon-users 

The future policy of the Government m regard to wagon 
building IS one of great importance not only from the point of 
view of the Railways, but also of the iron and steel and engi 
neering industnes 


2 LOCOUOUVES 

The manufacture of locomotives has been going on in India for 
many decades, although the pace of production has been slow 
Till 1926, the E I Railway workshops at Jamalpur had btdlt 
as many as 214 broadgauge locomotives, 103 boilers and 99 
tenders Similarly, the BB & Cl Workshops at Ajmer con- 
atrudted, between 1896 and 1940, about 435 metre gauge locomo- 
tives The work la largely of the nature of assembling from parts 
mostly imported from the U K such as special copper tubhs, 
platek, suiier'^beater dements etc 
Ihren during World War I, Government tried to make 
India mdependent of external sources in regard to eagentlal 
parts required by Railways In 1921, with a view to fostering 
pdvate enterprise in this sphere, Government gave an under- 
tahmg to invite tenders dnnuaUy for locomotives and hoUera 
by the Indian Railways duxthg the twelve years commen- 
dihg front 1923 In f^ponse to this, the Peninsulaiv Locoiaotlve 
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Company was mcoiporated with a subsciibed ordinary shaio 
capital of Rs 60 lakhs, and with Herbcit Langham Reed, 
the head of a well-known Biitish Locomotive firm, as the 
Chairman The Company's estimated annual output was 200 
locomotives The necessary buildings and machineiy were 
erected at Jamshedpur, and the Company in 1924 applied for 
protection But the TaiifT Board lepoited unfavourably as they 
felt that there was lack of an adequate home market in 
view of the move to electiify ceitam lines and better 
utilization on the pait of the Railways of the existing stock 
Consequently, the company went out of business without manu- 
facturing a single locomotive and their equipment was puichased 
by Government and conveited into workshops to construct 
carnages and wagon undei -frames 

In 1939, the Railway Boaid appointed an official committee 
to report on the piospects of building broad-gauge locomotives 
and boilers in India on an economic basis They leported 
that locomotives could be produced indigenously with Indian 
raw materials at a cost -20% cheapei than that oi the imported 
locomotives, and that the demand position of locomotives 
and locomotive boilers would exceed the supply position 
of a single workshop of economic size Howevei, no steps weie 
taken by Government then, and the muddle m the transport 
pioblem during war-time with the shortage of locomotives on 
account of lack of imports fiom foreign countries cieated a 
good amount of activity in this direction The production 
capacity of the Ajmer workshop maniifactming meti e-gauge 
locomotives was increased 

As there is bound to be an extension of lailway mileage and 
consequently a greatei demand foi rolling stock, locomotives 
etc,»tne demand for locomotives is likely to be sufficient for 
sustaining at least one factory, and if assistance is given by 
Government for impoiting the required machinery, production 
in India will be possible on an economic basis 

All important step m this diiection was taken in June 1945, when 
the workshop of the E I Railway at Singbhum was bound over 
to the Tatas for the manufacture of locomotives, and a company, 
called TELCO, has since been formed for taking ovei these works 
The Railway Board has agreed to buy the total output of the new 
locomotive company for a pciiod of 16 years and it has also 
arranged to piovide machinery to the extent of Rs 30 lakhs at 
cost price At fiist only boilers will be manufactuied and m two 
years’ time complete locomotives will be turned out by the plant. 
The high mdustiial reputation of the Tatas may be considex’edt 
to be a guarantee for the success of the ventme 

A plan was also made for converting the locomotive repair shops 
at Kniichrapara into a locomotive manufactuung plant But a 
subsequent survey of the available capacity there levealed that it 
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was neces«-aiy to keep Iho Kanchiapaia lopaii loi repau 
works only It ha<3 been decided therefore to build a new i6como- 
tivo production plant a few nnlis noith ol Kanchiapaia, which 
will be designed to pioduce 120 loccmotivcs aud 50 ^paio boileis 
a year The woikshops may be completed in 1919, biit the 
production of the coiniilete locomotive may not commence 
befoie 1950 
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VALUE OF RAILWAY RIATERIALS rUROH^SBD 
DURING 1938-39 AND 1941-46 
(In laklis of R** ) 
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CHAPTER XVIII 


iUitomobile Industry 

1 Importance 

"The manufacluie of automobiles occupies an mipoitant place 
among basic industries, because it supplies the facilities for 
efficient transport This is essential for the functioning ot all 
industries Thus the automobile industiy is a basic one, but the 
necessities of wax -time made it even more basic m a special 
way, as transport is the essence of efficient war effort Not only 
does this industry supply the necessary transport vehicles m 
war-time, it can also be readily converted for the manufacture of 
engines and other parts of aircraft Certain essential requiie- 
ments of mumtion industries can also be produced in the auto- 
mobile plant Thus the Ford plant m Detroit did most valuable 
service to Allied war effort It is now being switched back to 
its peace time piogramme This industry must theietore be 
assigned a high piionty in any plans for industrial development 
So far in India only a beginning has been made in regard to 
this vital mdustry, namely building of bodies on imported chassis 
Schemes for the assembly and ultimately the complete manu- 
factuie of automobiles and their spare parts aie also being actu- 
ally pill sued 


2* Motor Vehicle Construction 

Motor vehide constiuction and assembly in India aie mainly 
associated witlit the name of the General Motois Corporation 
(India) Ltd The Ford Motors are similaily occupied, though 
on a lesser scale 

These two companies have workshops which pioduce motor 
car bodies and chassis and undertake assembly work The 
General Motors started work m India m 1928, and have since 
then very considerably expanded their organisation With a 
-considerable body of experience behind them in various coun- 
tries, withm a few months of their commencing operations in 
Bombay, cars and tiucks weie flooded m the market In 1929, 
their sales represented 40% of the total number of automobiles 
sold in the country, and since then they have never fallen below 
50% of the total 

Six months before the outbreak of hostihties m 1939,* the 
'^General Motois, India Ltd, inaugurated a nfew enterprise known 
‘^Commerical Body Building Corporation ” Rawisite build- 
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jng, inachmexy, equipment and labour weie installed to opeiate 
Ihis new division and the sex vices of an Euiopean expert conveis- 
ant with Indian conditions weie secuxed to guide the operations 
Between June and December 1939, 791 units of aimy-tvpe 
bodies were built The spread of the war into the Middle East, 
converting India into a mam supply base fox operations, acceleia- 
ted the Government ot India's mechanization piogramme It 
fell to the lot of this oigamsation to become the chief somce foi 
the supply of aiiny tiucks 

As a result of a compiehensive programme of expansion m 
production in 1940, a peiiod of vigorous activity was ushered m 
With the increased army ordeis and yet uninterrupted supplier 
from America, the expansion programme waxed 

Now, the woiks occupy 70,000 sq , yards — ox 14] acres oi 
ground in Bombay, every available space of which was devoted 
for conseiving wax production The lesults accruing fxom this 
enormous activity aie impressive In 1910, the pioduction of 
army bodies and chassis totalled 4,309 and 10,160 uiiitb respec* 
lively, while in 1941, they numbeied 15,796 and 26,208 Arm/ 
demands throughout 1941 sevei ely taxed the Coi poiation's 
resources, and to add to their pioblems, Government restuctions 
on the imports of cars and trucks loi passengei and commercial 
purposes seriously affected their normal supplies In spita of 
these difficulties, the company satisfactorily cateied to the 
needs of the army and trade throughout the above period In 
1942, they produced 16,781 bodies of army cars of vaiious designs 
and 26,317 chassis In 1943, the production increased to 36,438 
^chassis and 23,000 bodies The output m 1944 was still gieatei 
Jn the matter oi servicing the army trucks efficiently, the 
^^mpany inaugurated an aimy tiaimng and maintenance pio- 
gramme under expert technicians at places like Bombay, Rav/al- 
pindi, Dehra Dun, Bangaloie and Secunderabad 
4With legard to the problem of the piocuiement of spare paits 
for Army use, the company has played an mpoitant role 
As foi the question of the receipt of Lease-Lend vehicles 
and parts, the General Motors at first acted as liaison 
between the factories in the USA and the Aimy Ordnance 
Depots They brought specialised personnel from all parts of the 
world and also assumed responsibility for taking deliveries of all 
spare parts received in India from the General Motors factoiies 
In giving technical tiaimng to Indian hands regarding the ware- 
housing and inventory contiol of parts, the company has played 
JSL very important part 

The Ford Company has, on the other hand, concentrated itselt 
on the production of more complicated types of vehicles and 
supplied 39 different types This wide variety includes such 
special vehicles as — ^mobile workshops, armoured ear chassis 
With engines m the rear, wreck recovery vehicles fitted with 
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cianes, an craft refuelling tankers, aerodioine flood lighting units^ 
RAF crash tenders with fire fighting equipment, RAF 8 tout 
tractor and trailer units, boat and bridge carriers, poitable circu- 
laj saw units powered by V-8 engines, etc 

V 5 ik 3 hop facilities were greatly increased, additional equip- 
ment ot all kinds were installed, and the labour force too was 
increased manifold The number of employees was increased 
from. 700 to 4,000, and the output of vehicles increased 700% 
Tlie achievement of the company in this sphere is noteworthy 
considering the fact that the greater part of the Company’s 
output consisted of many different types of complicated and 
spec' ally designed vehicles which cannot be turned out as the 
simple modified conventional truck types The work requned 
to produce one Mobile Workshop involved that requned for 
producing ten oidmaiy truck chassis The company has, 
further, at the request of Government, assembled quantities 
of other makes including Dodge, Studebaker, G M C , Diamond T. 
and Mack as well as heavy trailers for transporting tanlts 

Before the war, the Ford Company had assembly plants at 
Bombay, Calcutta, Madras and Colombo In all of them opera- 
taons were greatly expanded, and m 1941, a fifth assembly 
plant was put into opeiation in Bombay 

The supply of the four essentials for Army-body-building, viz , 
steel, timber, canvas and hardware (nuts, bolts, screws etc ) 
came under Government contiol in 1941 With the exception 
of certain items of haidwaie like coach bolts, nuts, wood screws, 
and machine screws, all items are available in India The steel 
18 supplied by the Tatas, the timber through the Timber Director- 
ate i nder Government control, and the canvas by mills m 
Calcutta, Bombay and Madras, the hardware, excluding the 
Items aforementioned, comes from indigenous manufacture 

3, Automobile Manufacture 

Though India is not able to boast of a wholly indigenous 
motor car industry, right steps have been taken m this direction 
lately by the starting of two organisations to foster the 
mdustry 

The Premier Automobiles Ltd m Bombay was started in 1944 
mainly on account of the efforts of Seth Walchand Hirachand, 
with a long range plan fox producing automobiles and allied 
products in India The company, it seems, has entered into an 
agreement with the Chrysler Corporation of Detroit, U S A » for 
initial help towards ^he manufacture of automobiles in India 
itself At the $rst instance, the company will be engaged in 
assembly woik and step by step proceed to the manufacture of 
all the parts of the automobile in India itself The cotnpany 
has its mam centre in Bombay 



AUTOMOBILE INDUSTBY 


2i3 


The Hindustan Motors Ltd , is one of the Bii'^a enteiprise'^* 
The Company is a public limited one and legistered in Ihe Baroda 
State The Company’s ob 3 ect is to carry on by itself oi thioiigh 
its subsidiary companies the business of assembling oi manu- 
facturing cars and tiucks, tractors, chassis, motors, cycles, buses, 
lorries, aeroplanes, engines, turbines etc m India and elsewn^^ie 
The operations of the Company’s business “will be caiiied paitl/ 
in Baroda State, partly m Biitish India and elsewhere Plant aid 
machinery will be imported partly from the U K and paitly fiom 
the USA” This Company has entered into an agreement with 
the premier British firm of Nufhelds and the necessary technical 
staff have been imported for producing “Hindustan 10” cars in 
India 



CHAPTER XIX 


Ship Building and Bepair 

1 Ship Building 

Bejoie thr Wai —Ships have been built m India fiom times im 
memorial, but the position changed mateiially when wooden, 
sailing vessels weie replaced by steel-made steam-dnven ships 
as a result of the epoch-making impxovements in maiine 
constiuction technique which took place in the mid-19th century 
In the East India Company’s days, fine sailing ships were built 
ir India especially on the west coast, with the leak of the Western 
Ghats which was then the best material available for the cons- 
truction of ships Some of the vessels thus built m India did' 
splendidly m the British fleet as well as in the mercantile marine 
Aftei the mtioduction of steam navigation the nature of ship- 
building changed and India became gieatly handicapped in this 
matter Before the war ail sea-going vessels used on the coasts 
of India were built in Great Britain 

Although large vessels were not bmlt m India, inland water 
steamers from 20 ft to 300 ft long, harboiu launches, motor 
launches and dumb craft for transporting cargo to and from ships 
were being built m large numbers In Bengal, the construction 
of such inland water vessels was undertaken by “The River Steam 
Navigation Co “ and “India Geneial Navigation and Railway 
Company “ Such vessels have been in great demand there be- 
cause theie IS an extensive inland trade passing through the 
bioad rivers and lagoons of that piovince Iron and steel, 
textiles etc were taken into the interior, while tea, jute and other 
inland pioduce were carried to the haibour for exportation or 
local consumption 

Country ciaft have always been built m laige numbers, especi- 
ally on the west coast, and numerous skilled craftsmen found 
employment in this industry 

In the years immediately bciore the wai, some advance had 
been made m the construction of the largei vessels also Sea-going 
tugs, up to 440 tons, were built at Calcutta The enterprising 
Indian firm, the Scindia Steam Navigation Company, laid out a 
large shipyaid at Vizagapatam for the construction of steameis 
up to 8,000 tons (deadweight) Most of the machinery required- 
punching, beam-bending and angle-sheaimg machinery, plate 
stiaighteniiig and bending polls, uneumatic and other machine- 
tools, cranes etc —hart been obtained from the UK, but 
further progress ivas aolayed bi thc‘ war taking a seripus turn 
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Wa)-1ime Developments — Various cucumstances made it neces- 
sary for Government to take action in regaid to shipbuilding 
and maime engineering As the shipbuilding Aims m the U K , 
Australia, Canada and South Africa weie ovei loaded withordeis 
tor ships both naval and merchant, it was found impossible to 
bring out horn the UK vessels icquued foi the defence of 
India An urgent need also arose for mine sweepeib and escoit 
craft 

The Government of India commenced action even before the 
war situation became seiious Undei the lead of the then 
Commerce Member (Sir Ramaswamy Mudaliai), a suivey ot 
the facilities available in India for shipbuilding was made 
This suivey disclosed that as fai as the estibhblied firms 
were concerned, the coastal craft could be built up to 260 ft in 
length, launching cratt about 14 ft It was also found thaij 
boilers, machineiy, steam and internal combustion engines, 
including all auxihaiy machinery and electiicdl equipment, had 
to be imported 

A piehmmaiy meeting was held m Simla in May 1910 at 
which the limitations of the shipbuilding firms weie ascei tamed 
and then capacity for building certain types of ciaft roughly 
indicated This information was passed on to the Admiralty, 
who then gave a pi ogramme of consti uction which India 
was required to undertake The progiamnie consisted » ot 
seventeen M/S A /S trawleis, eight 110 ft motoi launches, 
twelve 72 ft haibour defence M L *s, and four 105 ft motor 
mme-sweepeib In view ot the limitations of the hrms engaged 
in the work, the Admiralty undeitook to supply all propellant 
machinery, electrical machinery, first fitting stoies, permanent 
stores and naval stores, some tioin the U K and some liom 
Australia and the USA 

On receipt ot the suggested progiammo horn the Admualty 
which was based on India's needs, a Duectoi of Shipbuilding was 
appointed under the D G M P and another meeting was held in 
Simla m July 1940 at which representatives of the various major 
firms weie present, with the Supply Secretary, Mr {later Sir) E 
Jenkins, in the chau* As a result of this meeting, contracts 
were placed by the Director ot Shipbuilding through the C C P (M) 
for the construction and fitting out of various types ol cratt 

The building programme was distributed among the various 
shipping firms at Calcutta, Bombay, Karachi and Cochin 

Various difficulties arose iii the carrying out ot the programme, 
chiefly m regard to the supply ot steel materials At the outset, 
the Admualty had promised to supply steel Later this was foqnd 
difficult and steel had to be obtained rn India This naturally 
caused delay in many ways (1) deliveries were not made in the 
period foi which they were arranged, (2) the order of delivery 
given to the producei was not kept, for example, keel plates are 
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always requned fiist^ but in many cases deck plates were delivered 
first and keel plates not until some time more than half the other 
materials had arrived and no work could be begun, until the 
keel plates were available, (3) delays occuiied in the leceipt of 
machinery and equipment from overseas owing to bottlenecks m 
production, shortage of shipping space and losses by enemy action 

Tn 1942 a large progiamme of barge building and small craft 
varying from 10 ft dinghies to 42 ft harbour launches was 
pushed through This caused some trouble in respect of delivery 
of timber which was quickly overcome ^ Diffi culty arose m re- 
gard to fastenings also, and this too has been fairly well 
overcome Cheese headed bolts, spike nails etc are now pro- 
duced locally, fairly good copper nails and roves are now being 
produced, but the brass screws locally produced are fai from 
satisfactory Even timber was m short supply lately, and 
consequently, the 1944 programme for 800 wooden craft was 
not fully carried out 

Other difficulties experienced were (1) firms had never done 
work to the standard demanded by the Admiralty specifications; 
(2) competent supervisory staff was lacking m the firms, (3) nor did 
the Directorate General (Shipbuildmg) have a suitable inspecting 
staff, (4) slowness in dehvery of locally ordered components and 
the pool standard in workmanship and in many cases large 
discrepancies from the dimensions given on diawings caused 
great mconveniences 

In spite of such obstacles, the shipbuilding industiy made 
considerable progxess and the new constructions cover a wide 
range from steel miue-sweepers down to local defence crcfft 
Fairly large orders foi life boats and other smaller craft down to 
16-foot dinghies have been carried out The Royal Indian Navy 
has thus been steadily growmg 

MacMnety — Marine Engineering in India was in a very un- 
developed state before the war Boilers and the larger machinery 
were all imported, and only the smaller engines and appurten- 
ances were made here Maime engineering therefore consisted 
ohiefiy of runmng repairs, and overhauls of machinery and 
boilers of ships 

After the construction of vessels on a larger scale than before 
began in India, it was leahsed that all the machinery required 
■oould not be imported, and it became necessary to take up the 
manufactuxe of some of the machinery Towards this purpose, 
a.ttempts were made to utilise the capacity available in India in 
i:he steel production centres and railway works 

An important order was placed in India m 1942 for machineryf 
mam and auxihary, for M/S A/S trawlers, 26 sets This or4.er 
was distributed as follows 

Bedplates — ^Tata Iron and Steel Works, Jamshedpur; 

Cylinders— 'Railw&y Works, Kanchrapara, 
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•CtanKshafthy Condeiiseis, etc — Bum & Co, 

Pistons and Piston Rods^ Ci assets — Railway Woikshop 
Lahoie, 

Fan Engines — Railway Workshop, Amritsar, 

Windlasses and min e-sweep mg winches — Hydeiabad Rail- 
way Woiks, Poit Engmeeuiig, Calcutta, 

Boilei vioiintings — Biiiny & Co , Madras, Port Commis- 
sionei, Calcutta 

There have been serious delays in the deliveries of the varioub 
items Due of the causes is the lack oi adequate machining 
capacity for bedplates, cylinders etc and forging capacity for 
crankshafts components Further the instiuctioiib given on the 
drawings were in many cases not adhered to 

2 Ship Repairs 

Before the wa^', ship repair work was confined to the two majoi 
ports of Bombay and Calcutta and the firms did little beyond 
repairing and maintaining a small number of ships plying in the 
Indian wateis Small mtei -voyage repairs were also earned 
out in the case of ocean-going vessels which called at Indian 
ports At Bombay and Calcutta graving docks existed and 
these were used mainly for cleaning and coating the under-water 
hulls of merchant ships and maintaining the under- water fittings 
In 1941 India was called upon to undertake major repairs ioi 
ships operating in the North African area Such demand be- 
came more intense in 1942 when Japan entered the war When 
the Far Bast ports fell, India became the front line for operational 
purposes Men, equipment and stoies had to be despatched to 
In^ia via the Cape route Even the men and stores loi the 
Middle East had to come via the Cape In these eiicamstances, 
the need for repairs increased tremendously and numerous ships 
having been damaged by enemy action (by bomb, mars or 
torpedo) resorted to the nearest Indian port for repair 

Thus an immense burden was placed on the slender ship repair 
sources in Indian ports But India was not equipped for under- 
taking such work The plant and equipment available in Indian 
ports were not up-to-date, nor in good condition 

In view of these developments, a Director of Merchant Ship 
Repaus -^was appointed in India in 1942 With the gi owing 
xrapoii:ance of ship repairs as well as sliipbuilding, a Diiectorate 
General of Shipbuilding and Repairs was also set up with Bom- 
bay as its headquarteis 

The chief materials require I for ship repaus are commodities 
made from steel and non-ferrous metals, boiler and condenser 
tubes, timber and electrical fittings including cable At one 
'time arrangements had been made to import steel from 
V K and USA, but now except for specially long and wide 
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plates not rolled in India, all ship-repair steel is supplied from' 
Indian production Most of the non-ferrous alloys required are 
also made in India now Part of the electrical cables needed 
are also obtainable in India The timber required is teak and 
coniferous wood, both obtainable in India, but as supplies are 
now running shoit alternative jungle woods have to be used, as 
well as supphes imported 

In spite of these various difficulties, a gieat deal of repair work 
has been carried out and much of it is of the type not undertaken 
in India previously The extent of the repairing work done can 
be seen from the following figures for the calendar year 1943 — 

IMerchant ships repaired during 1943 


Tort 

Manbe# 

Gross 

tonnage 

Bombay 

985 

6,311,133 

Karachi 

305 

1,671,943 

Cochin 

50 

250,754 

Calcutta 

653 

3,433,835 

Vizagapatam 

54 

134,401 

Madras 

92 

504,753 


Total 2,119 

12,304,819' 


In addition to these, 243 naval ships were also repaired durmg 
the same period These include 81 Royal, 23 Australian and 13 
Allied Naval ships 

With the increase of enemy operations in the Indian waters, it 
became necessary that the merchant ships plying in these waters 
should bo dofonsivoly armed against enemy attack by surface 
ships, bubmauno*? oi lioin the air Ships were armed by fitting 
guns Protection for the gun crews, the bridge, etc , is also 
provided and for this purpose plastic armour is used The 
manufacture of this armour was started in India and between. 
April 1942 and July 1943, 211,202 sq ft of this material weighing 
3820 tons was fitted in 324 ships 

A salvage organisation has also been created for rescuing men 
and ships in peril, along India’s extensive coast line 

3, General 

Fims.-^-rThe following is a list of the firms engaged in ship-" 
building and repairs, and against each is shown the natui^ of the 
work undertaken 

M/s Garden Besch Works, Slap rSpaird, construction steel 

and Wood — 11 types Repairs to 
Water emft» huge unci small 
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Ar/** Hoogll]^ CotlKuip fl'icl 
Engineering 


„ Sliahrnai orlv«« T td 


„ India Nft\ igatioii ‘ind 
Railway Co 


Bo'MUA'i 

„ Poi fc Engineei ing \\ ovkHf 
Bombay 


Ship rcpnii'* Tse\^ construction steel 
nnd Wood — 7 Upes Kepniis to small 
inland VMtLi cuifL 

S hip repaii ^ New const i uc tion gteel 
ind wood — 4- Upi-si Repaus to small 
inland w ltd ciitt 

New' con'^trurtion stLcl nnd w ood — 
4 typc^ Bepaim to mlaud watoi crafty 
large and ^nrnli 


Ship I’epfim^ Pti 


Ma/gaon Doc ks 

M /s AIcck k A s(hdow n a ncl Co 

M Scuidia Shipyard 

„ Ahmadi &hii>>nid 
„ Art Floorings I td 


ICArAcm 

Herman and ^lohattn 


, Alcoek Ashilow n (new 
* establishment) 


Ship lupmi'. "New lonsti notion wood- 
4 types 

Ship ropur-i Now ( on<itiut lion steel- 
1 types 

Ship rr'p 111 Nf w cunstiULtion stoo 
and vioft l-u t' 

New con tiuction wood onlj-0 tjTpes 

OrigiiuiIK cabinet inakeis, this fiim 
took up shipbuildui" lu war time 
New ocuntiuction Wood only-8 tjpes 


Ship i’t'‘]HUi-t Now oonstiintion steel 
aucl wood-4 t\pes 

Ship iipaiiT New c oiistuietion sttol 
and wood- 1 1 \ pea 


COCKTN 

Bitinton and Co 


Now condiucitional tjpe only wooden 
an crait 


Vl/A( ^X»ATAai 
„ Soindia Shxpynid 


Caigo baigad, wood catamaxaiia, etc 
ship repair 


A word of explanation is necessary regaidmg the Scxndia 
Shipyards A shipyard was constructed by the firm at Vxzaga- 
patam* and early in 1942 seveial imne-sweepeis and basset traw* 
leis were built there Owing to enemv action in Apiil 1942, 
their activities in Vizagapatam were suspended and under instruc- 
tions from Government they had lemoved their machinery to 
Bombay whexe a new shipyard was fitted up ioi shipbuilding and 
repair Towaida the end of 1942, however, work was restarted 
at Vizagapatam, and a shipyard was laid out with the necessary 
fe,cilities for ship repair and constiuction work, clieifly tiawlers, 
aud small ciaft. With the end ot ho«5tihties, prepaiations h^ve 
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been made foi the construction of larger vesscl-s (upto 8000 toii'j) 

Lahoia — The question of skilled labour was a serious problem 
from the veiy beginnmg Theie are indeed in the countiy 
craftsmen with expeiience in constiuctxng the tiaditional types 
of the wooden countiy ciaft but it was not an easy 30 b to tiain 
them to undertake new work connected with mine-sweepers, etc 
The Technical Training Scheme may later prove useful, but it 
takes time to materialise Some Chinese labour became avail- 
able after the fall of Buima, and they were employed Later 
on Italian prisoneis of war were also employed The total 
numbei of men employed m shipbuilding and ship repair industry 
IB about 60,000 Supeivi‘='on of labour has been found a difficult 
problem This was paitly lelieved by employing evacuees from 
Singapore and the Fai East Some supervising staff was brought 
out from the U K The labour pioblem is still a seiious 
one and it calls foi caieful tackhng 

4 Prospects 

There is no doubt tliat India is now equipped for building 
smaller vessels and this industry is bound to expand The 
building of the largei vessels is a difficult problem There are 
vanous difficulties to be overcome if the plans are to be carried 
out Some of them have been overcome lately, and the 
experience recently gathered will be helpful m future If recent 
advances m Indian metallurgical industry are maintained, it may 
be possible to manufacture m India several of the components 
required for buildmg large ships — structurals, plates and castings 
But this involves the establishment of several ancillary indus- 
tries Technical skiH must also make large strides All this Will 
take time The pace of progress can, however, be quickened, if 
work on a carefully devised plan is undertaken 

After the Planning and Development Department came into 
being, the 8 ub 3 ect of ship building was entrusted to a panel 
headed by Su B Rama Ran Government has also oonsideied 
the question of establishing a shipyard of its own Whether 
this key industry is to be nationalized or not, it is hoped that 
energetic action will be taken by Govenunent m this important 
ffeld, so that ships made in this countiy may soon be able to 
carry out the largo meicantile activity essential for a land with 
snob an enormous coast line as India Nor can the question of 
defence be neglected as India has soon to take up the whole 
burden of defence from external aggression 
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Aircraft 

1 General 

Aeronautical Engineering is a comparatively lecent development 
even in Western countries, and war has been a very dominant 
factor m this development Befoze World War II, India was 
ill-equipped even for lepair of aircraft, and its manufacture was 
therefore a far cry Aftei Japan came mto the war, air force 
operations assumed great impoitance in India, and the growing 
strength of the Indian An Foice as well as of the Allied Air 
Forces operating m India necessitated uigent aiiaiigements for 
the repair and maintenance of au craft and the manufacture of 
spare parts and equipments and even of whole planes As we 
will see, these urgent lequirements weie met bv the combined 
efforts of Government and piivate industrialists like Mr Walchand 
Hiiachand 


2 Repair and Maintenance 

The first attempt in this line was made by the Hindustan Air 
crafts Ltd , which established an aircraft factory at Bangalore 
m 1940 It began as an assembly plant, manufacturing planes 
from imported parts This was a private concern, but the 
Government of India and the Mysoie Durbar owned a substan- 
tial! portion of the shares and were represented on the boaid of 
management In 1941, the factory turned out its first aeioplane 
Subsequently the manufacturing programme of the factoiy was 
given up in ordei to give absolute priority to servicing, repair 
and overhaul of all American purchased aircraft, aero-engines 
and aircraft equipment used in India <^he work was done by 
Indian craftsmen ^ho were trained either at the factory or in 
the Civil Aviation Technical Training Schools in India) In 1942, 
Government tookovei this concern, by investing two thirds of 
tlie capital (the rest being owned by Mysore Daibai) The factory 
became the maaor repair depot of the Tenth U S Army Air 
Force It also seived a poition of the American aircraft held by 
the RAF Subsequently a change came about in the ownership 
of the Company 

For the repair and maintenance of British and Indian aircraft, 
operating in India, Civil Maintenance Units (C M U ) were opened 
jn different stations under the D P (Aeronautical Division) 
By the end of 1943, eight such uhits were inoperation Two 
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4 )f these units wcie en^?ged m lepaaiing ban age balloons and 
signal equipment These units employed Indian staff which 
were supervised by R A F technical peisonnel specialised in the 
work Excepting foi the unit at Cawnpoie which was controlled 
by the Government of tlie U P , all othei units weie m the hands 
of civilian agencies Even though theie has been an acute short- 
age of spaie special tools and jigs, the Civilian Repair Organis- 
ation had lepaiied about 700 airciaft and 1,750 aeio-engmes by 
the end of May, 1944, and in addition had done a laige amount of 
ail craft modification and inspection work Repaii of propelleis, 
turrets, wireless sets instruments, MT vehicles and many other 
items ot All Force equipment also increased in 1944 The out- 
put of lepaued instruments from one Unit alone was more than 
2,000 in May, 1944 

Conti acts weie also made with the Tata Aircrafts and Indian 
National Airways for repair, and maintenance of planes As a 
result, early m 1944, three Tata Civil Maintenance Umts com- 
menced woik Many othei civilian films all over India also 
engaged in the lepair woxk, and then output increased rapidly 

Salvage of serviceable oi repairable parts fiom obsolete au- 
ciaft, has been an important feature of the repair Work The 
recovered parts aie used for the repair work and for«the manu- 
facture of new parts and equipment For this purpose a new 
Civil Maintenance Unit controlled by the Tata Aircrafts was 
formed at Luclniow, m 1944 

3 Manufacture: of aircraft equipment and parts 

Eflfoits were also made to manufacture an craft equipment and 
parts m India, but these weie handicapped by the delay m getting 
machine tools from abroad and the shortage of technical staff 'The 
lack of facilities foi tiaimng in aeronautical engineering in India 
was a serious handicap Nevertheless, dunng 1943, 13,270 different 
items covering many thousands of large and small parts weie 
manufactured m the various factones in India foi the use of the 
BAP A large numbei of small spare parts both for the air- 
frames and aero-engmes were also manufactured for the use ot 
the Civil Repau Oiganisation This work was done by the 
Civil Maintenance Unit and the civilian firms controlled through 
the six regional centres, namely, Madras, Bombay, Lahore, 
Calcutta, Cawnpoie and Karachi Spare parts, AGS items, 
ground equipment, engine test benches, workshop tools and 
plant an^ equipment of all descriptions were manufactured to 
the high standard set by the AID The range of items was 
limited by the type of materials available in India, it could have 
been ejctended consideiably if special steels and materials which 
cannot be produced in India^had been made available Consider- 
able assistance has been given by the Oidnance Factories, and 
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thiee of them wcie eqiupped with modem machine tools and 
plant, and weie in full pioduction by the end of 1944 They 
manufactured Base Tool Kits and Flight Tool Kits, which 
cover 652 items, involving the pioduction ol about 12,000 tools 
Tool Kits wei.e also made by othei armament factories in India 
on a smaller scale 

Theie was consideiable progiess in the manufacture of aucixft 
jettison tanks In 1944, 10,000 aluminium and 5,000 plywood 
Hurricane tanks and 3,000 Spitfire tanks weie completed By 
the end of 1941, 10,000 Thundeibolt tanks oflatgei capacity weie 
produced Experimental tanks of a new form of constiuction 
developed by Indian scientists were successfully made These 
employed indigenous mateiials (lute impregnated with shellac on 
a wooden fiame) which are cheap and m plentiful supply A lai*ge 
piogramme of fitting special vehicles with W-T and Radar 
ecLuipment in locally designed and constiucted bodies was also 
completed by the end of 1944 Lack ot special aiiciaft steel and 
light alloys affected the manufactuie woik, bu"* a small quantity 
of such articles was obtained, and local mdubtiies weie also en- 
comaged to pioduce many ot the above items, according to the 
specifications laid down 

Parachute manufacture was also undertaken m India, a new 
factory at Cawnpoie was wholly devoted to this production 
Accoidmg to the production piogramme ol the Supply Depart- 
ment, nearly 600 men carrying statichutes, over 1,600 silk 
contamei paiachules loi droppmg equipment and nearly 2,300 
cotton parachutes for droppmg supplies were completed 

The erection of new aircraft is now undertaken by the Tata 
Aircrafts who aie maintaining a separate Civil Maintenance Unit 
entirely foi this purpose Its output m 1944 has averaged 70 
airbaft per mensem 

Dvectorale General craft ) — In December 1942, a new 
division known as the Aeronautical Division was added to the 
DGMP to look aftei the repair and maintenance of airciaft 
and the manufacture of Air Force equipment and an- 
craft parts for the Air Forces operating in India But 
it was soon found that a separate Directorate General was 
necessary for this purpose The Directorate General Auciaft 
Avas therefore constituted in October, 1943, with Headquaitei'» 
^t Calcutta It consisted of two main Divisions, one dealing 
with 'Manufacture* and the other with 'Repair and Maintenance ^ 
The D G A handled for the Air Forces all the repair and 
'maintenance work of an craft, motor veiucles and motor boats 
including engines, instiuments and accessoues, barrage balloons, 
Signal and wireless equipment, etc In addition to the Head* 
<iu%rter 3 organisation, there were circle offices at Calcutta, 
Madras, Bombay, Cawnpore, lAhore and Karachi These 
circles were m charge of a Deputy Director responsible for 
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burveying and utilising the capacity within Ins circle The* 
inspection woik undei taken by the DGA was carried out by 
the staff of the Aeronautical Inspection Seivice 
Aftei the Wat — In Maich 1946, the United Kingdom 
An Cl aft Mission consisting of J V Connolly and L R. 
Banett from H M G ^s Ministiy of Supply and Aircraft 
Production and J D North and S P Woodley of 

the Society of British Aucraft Constiuction arrived in 
India and made an intensive study of the potentialities 
for the manufactuie of aircraft and its ancillary pro- 
ducts The Mission visited the aircraft repaii and main- 
tenance factories at Bairackpoie, Poona and Bangalore as well 
as the Oidnance factories at Cawnpore, Cossipore and 
Jubbulpore 

On the recommendations of the Mission, the Government of 
India has decided to establish a national aircraft industry m 
India with a 20-year target of complete self-sufficiency for build-^ 
mg aircraft needed for the R I A F as well as for civil aviation 
The Mission recommended that airciaft production should 
initially be started m the Bangalore factory as it has the longest 
experience of aircraft work and the greatest number of staff and 
operatives expeiienced in working as a team on aircraft pro- 
duction It has to its credit the design, execution and success^ 
ful flight of an entirely original proto-type glider Moieover, 
research and training facilities are available close by at the 
Indian Institute of Science, Bangalore 
Due to the comparative small initial demand for aircraft, only 
one factoi-y is recommended in the first instance, but at a later 
stage of development, production may be started at other centies 
The scheme is estimated to entail an extra expenditure of Rs 13 
lakhs for plant for the first five years This of course excludes 
the assets already available in the Bangalore factoiy 
The future of the aucraft industry in India is dependent on the 
development of a market internally The Indian market 
today IS not large enough to support an aircraft industry Air 
transport however is bound to become more popular m the future 
in this vast sub-continent of long distances The Indian aircraft 
industry will for long have to depend mostly on the internal 
naarket, as the overseas markets are hkely to be supphed by the* 
fully developed aircraft industry of the U K and the USA 
Even In the internal maiket, the quality of aircraft will be the* 
deciding factor, as the aviation services will have to pay special 
attention to efficiency and security of service 
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Acids 
1 Geneeal 

Hempel, in Ins book ‘‘Economics of Chemical Industries”, describes" 
chemical indusliy as “any industiy which tiansfoims the raattei 
contained in law materials or ciiides into chemicals of a higher 
Older hettei suited for other purposes ” Accoidmg to this defini- 
tion metalluigical mdustiies, oil lefming, lubbei etc fall u,ithin 
the scope of the term ‘chemical industiy’ But the^’e have grown 
to such size that they aie given a place as separate industries 
The pioducts of the chemical industry eiitei into the manu- 
factuiing pioccjscs of othei industries which produce either 
consumption goods or othei chemicals which, in then turn, serve 
as raw materials Some of the products of this industry are 
consumption goods by themselves Examples of this class aie 
phaimaceuticsl chemicals, hydrogenated oils, soap, layons etc 
Others entei again into the manufactuiing processes of industries 
The chart facing this page shows the inter-industiy movement 
of pimcipal raw mateiials of chemical industiy 

Indian chemical industry can claim great antiquity Chemicals 
like nitie, alum and salt-petie weie manufactured in this country 
in early days by indigenous processes The first modern 
chemical factoiy (D Waldie & Co ) dates fiom the middle of the 
19th century During World War I, production increased owing 
to the exclusion of imports, and by 1921, fouiteen chemical works 
had sprung up, mostly in Calcutta and Bombay, employing 2392 
workers The mam pioducts were suphuric acid and the chemi- 
cals deiiyeu Irom it Alkalis were not produced A Toiiff 
Boaid enquiry in 1929 resulted in the giant of protection in 1931 
to heavy chemicals Although the protection was short-lived, 
It was helpful m building up the industry, and the number of 
factories rooe to 38, with 7,968 workers Great impetus was 
received bv tno industiy during Woild Wai II, and the pioduc- 
tion of acidi increased tlnee-fold 

India still remains comparatively backward in regard to the 
mdustiies like layon, plastics, dyestuffs, industiial solvents, and 
synthetic organic chermcals have yet to be established in the 
oountiy The two handicaps facing prospective manufiactuiers 
of these branches of chemical industiy are difficulties of obtaining 
equipment and trained operatives The establishment of these 
industries in India will demand the closest collaboration between 
Government, captains of industry and men of applied sciences. 
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2 Sulphuric Acid 

Importance The manufactuie of sulphuric acid is lightly 
consideied a basic industry m that it is indispensable not only 
for the manufacture of many important chemicals, but for a 
large numbei of other industries as well Hence la modern 
times the consumption of sulphuiic acid is taken as an 
important index of the industrial prospeiity of a country 
Uses Sulphuric acid as such i& used toi the following industrial 
opeiations — 

(1) For leather tanning, 

(2) For textile finishing, 

C3) For filling the accumulators , 

(4) Foi pickling of non and steel befiie galvanising and 
tinning, 

(5) Foi ordnance requuements m the production of explo- 
sives, 

(6) For non-ferxous metalluigy, like cleining ofc bias®, 
bionze, and coppei sheets and wiiei, 

(7) Foi oil icfimng 

Equally important is the use of sulphuiic acid foi the manu- 
facture of auxihaiy chemicaL which aic listed beloiv — 

(1) for the pioduction of hydiochioiic and nituc aems 
(for explosives), 

(2) coppei sulphate, requued foi rot-ptoofing of jute 
and foi insecticidal purposes , 

(3) Magnesium sulphate, leqiuied ui medicine, textile:, etc , 

(4) ferrous sulphate required by textile iiidiisti>, 

(5) bichiomatos, for texbLs and tanning indu^ti 

* (6) aluminoTus sulphates, lequired £cii piuidcatou oi uMtei 

supplies, for textiles and tor oi 

(7) chromic acid required in elcctioplrUns*, 

(8) feitiliser<", riminonuun sdnhdo 1 suj, phosphate i 

Almost all these auxiliaries are piodueed by Lne miuufactureis 
of sulphuric acid as adjunct pioducts m Iho same lacloi 5 , utilising 
acid surplua for eithei one oi moie aunliaiies according to then 
demand 

Piooess of Mamfoclwe Sulphurn acid is usually made from 
iron pyrites (Fe S^) oi sulphur TJie laitei i* the raw mateiial 
tor sulphuric acid m'xnufacLurc la ludiu India doer> not us‘^ 
iron pyrites, largely because the disposal ot the baint pyiite"* 
(for gas purification, copper leroveiy and non muiufactiiie) 
would be difficult, and also because d puiei acid can be moi » 
readily obtained flom good sulphur The sidphui a«, burned and 
the sulphur dioxide gas formed is oxidised to sulphiuic acid 
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This oxidisation may be done in large chambers made of lead, 
using oxides of nitiogen as the oxygen carrier (chamber plant) 
or by passing the sulphur dioxide mixed with an over a catal 3 rst, 
such as platinum or vanadium salts (contact plant) In India 
both processes are used though the chamber plant is more 
common With the chambei plant the usual maximum con- 
centration of acid made (m India) is 76 per cent to 77 per cent 
Many of the chamber plants concentiate the acid further, usually 
by means of cascade concentrators of silica or an iron alloy such as 
taiitiron, sometimes by Kessler concentrators, to about 94 per cent 
The chambei plants require chemically pure lead sheets (7 ft wide 
rolls of 20 ft to 30 ft length) and quartz cascade plant for subse- 
quent concentration to higher stiength acid The cascade 
plant IS impoited from the U K Since the supporting structural 
steel, acid resisting bricks, and lead sheets are available indigen* 
ously, the putting up of a chamber plant is easy For pumping 
acid to the top of towers and pumping water foi spraying the 
chambers, a compaiatively small amount of power is reqiured m a 
chamber plant, ten-tons-a-day umt, for example, would lequire 
about 15 KWH as against 20 K W H for a contact type 
plant 

But the contact plant is moie economical, neat and compact 
In all Western countries, it has largely replaced the old and 
uneconomic chamber piocess The chamber plants have a useful 
life peiiod of 15 yeais at the most, aftei which their maintenance 
and lepair costs make them unsuitable and unremunerative foi 
competitive pioduction But the contact plants have a longer 
Lfe as they aie simple to opeiate Anothei advantage of the 
contact plant is that it yields concentrated acid (98 to 100 pn 
cent ) direct and albO fuming sulphuiic acid or ‘oleum*, a name 
given LO concentiated sulphuric acid containing an added quantity 
of sulphur tiioxide, oleum is necessaiy for establishing dyes and 
diuif industry in the future The chamber process on the othei 
hand pioduces only dilute acid which lias to be concentrated foi 
txansport ovei short distances, and for Uw>e in certain productions 
wheie concentrated foim is necessaiy, as foi example in the 
manufacture of explosives Concentration requires consump- 
tion of fuel and involves a waste in the form of fumes during the 
process 

Imports Imports of sulphuiic acid into India have been 
negligible even before the wai, haidiy exceeding 50 tons a 
month 

The import figures in the immediate pre-v/ai years are as 
‘follows 

3 Imports of sulphuric acid 

Year 1935-36 1936--37 1937-38 1938-39 

Total imports in cwts 5,900 3,140 3,661 3,628 
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Percentage share ot 
importing countries 


UK 

44 3 

37 0 

18 5 

Germany 

11 6 

4 5 

9 4 

Belgium 

38 2 

45 5 

? G 

Japan 

2 4 

7 9 

61 0 

Otheis 

? 8 

4 4 

8 5 


The paucity of imports was due to the fact that sulphui, fiom 
which sulphuric acid is manufactuied, is less heavy than sul- 
phuric acid A given quantity of sulphur will weight foi weight 
produce 3 times the quantity of sulphuiic acid Hence it is 
more economical to manufacture the acid iieai the place where 
it is to be consumed The transport of the acid is costly, as the 
acid IS highly coirosive The packing has to be done in stone- 
ware bottles which in turn have to be packed in pent-top (dog- 
kennel-shape) cases The empty space in the pent-top cases has 
to be packed with earth o^^ cmdeis to prevent locking of lars 
and spilling of acids, as the jars cannot be packed one above the 
other Considerable wagon space is wasted in its transport 
These difficulties of transport have kept out impoits of sulphuric 
acid from India 

ProducHon in India There were 23 factoiies m India before 
the war manufacturing sulphuric acid Most of them were 
started during and after World War I In addition to 
theae^ 6 other factories were producing the acid foi use in then 
own factories Their location m or near places of industrial 
importance indicates that they have grown up as an adjunct to 
the country's industrial development since World War I 
Th^ chief of the producing firms are the following — 

Cap’^VAly 'pet quarter 
(3 months) in ions, expressed 
as 100% amd 


(1) Bengal Chemical & Pharmaceutical 

Works 1,950 

(2) The Indian Iron & Steel Company 2,000 

(3) The Tata Iron & Steel Company 4,500 

(4) The Tinplate Company of India 1,050 

(5) Cawnpore Chemical Works 1,600 

(6) Mysoie Chemicals & Fertilisers Ltd 2,250 

(7) Dharmsi Morarji Chemicals Company, 

Bombay 933 

(8) Eastern Chemicals Ltd , Bombay 


3?1ve plants m India (Mysore Chemicals, Tatas, Bengal Chemi- 
cals, Assam Oil Company and Sonawala Industries) produce the 



230 


INDIA’S B ^SIC INDUSTRIES 


acid by the contact plant and the output of acid from this modern 
piocess accounts for more than one-third of the total production 
The others, big and small, situated in Madras, Bengal, 
Bihar, the Punjab, U P and the Indian States use the chamber 
plant for the production of the acid The Ordnance factory at 
Aivankad m South India has also a well-equipped chambei 
plant with a capacity of about 300 tons a month, and Kessler 
concentiators to concentrate the acid to 95 to 96 per cent The 
total capacity of the plants in India and the actual pioduction 
figures for 1937-38 to 1944-45 aie shown below — 


Fear 

Production 

Capacity 


ions 

tons 

1937-38 

26,755 

57,000 

1938-39 

25,585 


1939-40 

30,730 


1940-41 

38,890 


1941-42 

42,909 


1942-43 

40,646 


1943-44 

59,000 

65,000 

1944-45 

59,000 



The production figures were below the capacity because 
certain plants such as Mysore Chemicals* and Assam Oil 
Company's were not opeiatmg to their full capacity owing to 
the limited demand Even if they produced to their full 
capacity, the difficulties in transporting it to consuming centres 
were so great that it was not worthwhile 

With the outbreak of World War II, the demand foi sulphuric 
acid inci eased as it is extensively used in munitions pioduLtion 
and other essential war supplies The local production, 
even when increased considerably, was inadequate for the 
combined civil and defence requirements which weie estimated 
at about 1,15,000 tons per annum The shortage of supplies 
has led to the establishment of 6 new plants, producing about 
8,000 tons annually Even so, war-time production capacity 
<65,000 tons of 100 per cent acid as against 57,000 tons pre-war 
capacity) is much less than the actual requirements Hence sta- 
tutory control has been instituted by Government since 1942, with 
a view to keep the prices steady and distribute the acid according 
to the importance of the needs Attempts Were simultaneously 
made to increase pioduction by importing 4 contact plants from 
the USA under Lease-Lend arrangements Production m 1944 
was 59,000 tons as against 26,755 in 1937-38 Production 
capacity has since been raised to 77,000 tons 

Uses of SvJphunc actd in Indict The chief use of sulphurfc acid 
un other countries for is the manufacture of fertilisers like ammo- 
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jiiiun sulphate and supei phosphates In Russia, over 70 pet ctnf 
ol the total supply of the acid goes into this use In India, on the 
other hand, the pioduction of sulphuric acid has not reached a 
stage when any large quantities of supei phosphates could be 
produced therefiom The production of ammonium sulphate 
m India, excepting m the plant at Mysoie, is the result of the 
by-product recoveiy system and is linked with the pioduction 
of coke requiied foi pig iron pioduction m Bengal and Bihar 
The ammonia is obtained from the gases pioduced in coke ovens 
when coal is made into coke, and it is combined with sulphunc 
acid made on the spot by each manufacturei Inspite ot the 
great importance of ammonium sulphate and superphosphates m 
an agricultural country like India, only 19,700 tons out ol a 
total production of 73,500 tons went into these two feitili^eis in 
1943 Othei auxiliaries consumed about 15,800 tons The 
pie-war production ot ammonium sulphate came to only ] 1,000 
tons, and of other auxiliaries 5,590 tons The inciease in the 
production of these auxiliaiies, especially ot nitric acid, coppei 
sulphat%and bichromates, has been due to increased wai demands 
for civil and defence pui poses Howevei, m the case ot the 
auxiliaries except mtiic acid and hydiochloric acid, local pio- 
duction has to be supplemented by imports 

Raw Materials Sulphui, the principal raw material, was 
originally obtained fiom Sicily and Japan A few firms 
got it from the USA, Italy and Java also In wai-time, all 
these sources except the USA were closed This has led to 
the rediscovery of sulphm in Baluchistan fiom the Koh-i-Sultan 
mines, which are now being worked by the W M & P Depart- 
ment But their production meets only a small pait of India's 
requirements The Baluchistan oie is now used as such in 
chaihber plants But this oie in non-refined form is mfeiior in 
grade and causes frequent repairs to the plant due to fine dust 
choking the acid towers and chambeis Moreovei, the quality 
of the acid produced from this ore is mfeiior, as some of the 
impmities m the ore get into the acid, making it unsuitable lor 
use m accumulators (stoiage batteries) Further, Baluchistan 
ore IS 4 to 5 times as costly as imported sulphur whose present 
price is itself nearly 2 J times its pre-war price This is due to the 
high cost of mming resulting from crude methods used m mining, 
and the difiieulties of transporting the ore from the pithead 
to the markets Moreover the Baluchistan supply may not 
be able to meet the normal requuements of India for many 
years All this leads us to the conclusion that India will have 
to depend on impoiled sulphur^ 

Chilean nitrate (sodium nitrate) is also reqiured m small 
quantities for use in the chamber type plants In war-time its 
supiJly having fallen, salt-petie (potassium nitiate) which is 
available in plenty in India was used instead 
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The production of sulphuric acid m Bengal and Bihai being 
111 excess of local reciuirements, the acid has to be transported to 
other areas where they aie needed Concentiated sulphuric 
acid can be transported in steel tank wagons, steel drums,, 
earthenware 3 ars or glass carboys Before the war, there existed 
at Hangoon and Bombay plants which could make steel drums 
from Indian steel Several pottery works in India make acid 
proof 3ars from Indian clays Glass carboys are mostly import- 
ed, but they can be made at Allahabad and Bombay Dilute 
acid corrodes steel But chamber acid, sufficiently concentrated 
(about 75 per cent ), can be transported in steel if tempeiatures 
are moderate In the Indian climate such a possibility, how 
ever, does not exist, and hence carboys and jars are used instead 

Lahom The manufacture of sulphuric acid involves technical 
work, which, hov/ever, does not require foreign help or foreign 
traimng Labour in the manufacture of the acid and its auxih- 
aries, where conosive fluids have to be handled is usually paid 
25 pel cent higher than in othei occupations The laboui force 
in this industry, as in fact m every other chemical mdjistr j , is 
not very large 

In the future the consumption of sulpbuiic acid in industries 
like iron and steel, textiles, oil-refinmg, etc , is not likely to go 
down, since all of them are well-established Also the use of the 
acid for the production of auxiliaries may not fall, if the industry 
IS well organised and properly located as raw alums, magnesite 
materials are available in abundance in India e g , bauxite for 
magnesium sulphates, bone-meal for superphosphates, chrome 
ore for bichromates etc (More important than all this is the 
large supphes of gypsum m India from which ammonium sulphate 
can be manufactured by treating it directly with ammonia and 
carbon-dioxide This removes the big handicap resulting from 
India’s lack of sulphur supplies ) 

4 Hydrochloric Acid 

In the 19th century when the Le Blanc process had been 
holding the field for the manufacture of soda ash, hydrochloric 
acid was produced as a by-product in large quantities It was a 
nuisance in the beginning and Alkali Acts were passed in England 
for controlling its disposal Later on, it became a useful heavy 
chemical after Weldon’s process and Deacon’s process began to 
convert it into chlorme for use as bleachmg powder m the textile 
industry and for water purification With t^c development of 
methods for direct production, storage and handling of ohloi,i* e 
in recent years, hydrochloric acid suffered some declme m 
importance 

Some other uses of hydrochloric acid include the manufacture 
Of clxlorides such as zinc chloride, feme chloride, and stanmc 
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chloride It also finds use in the manufactuie of glue, produc- 
tion of ethyl chloride, and hydrolysis of staich The acid finds 
use directly as a laboratory re-agent In India feme chloride is 
consumed to the extent of 300 tons and zinc chloiide up to 
1,500 tons 

Indian pioduction of hydrochloric acid is by the decomposition 
of salt with sulphuric acid Sodium sulphate is obtained as a 
valuable by-pioduct which finds use in the piepaiation of Glau- 
ber^s salt, in paper industry and foi the manufacture ol sodium 
sulphide In lecent yeais, electrolytic caustic soda manufac- 
turers, VIZ Mether Chemicals & Rhotas Industries, have been 
producing some hydrochloric acid by the direct combination of 
chlorine and by-product hydiogen This method will assume 
considerable dominance in the future because chlorine utilisation 
will be one of the mam headaches of alkali luanufactmers in 
India 

Pioduction of hydrochloric acid m India incieasod tiom 7,212 
cwt m 1938^39 to 12,768 cwt m 194142, 12,711 c\\t ui 
1942-43, and 13,002 cwts in 1944-45 Any laigo incicase ol 
consumption is unlikely m the near future 

5 Nitric Acid 

The manufacture of nitroglycerine gave the fust real impetus fo 
large-scale production of nitric acid in the 19th centuiy Nitia- 
tion of benzene and other aromatic compounds foi the manu- 
facture of dyes, and the need for synthetic nitrates foi manuring 
purposes have exerted considerable influence in diveisifymg the 
demand for this acid At the present time, it ranks on a par with 
sulphuric acid in munitions industry and is an invaluable mdus- 
tihil chemical 

Excluding the demand for the manufacture of explosives, the 
demand for nitric acid is very limited in India at the present 
time It 13 used for the production of nitrates such as lead 
nitrate, silver nitiate and copper nitrate Ammonium nitrate 
IS manufactured in defence establishments for use in explosives 
There is some demand for the acid in Indian Government Mint in 
Bombay If ammonium nitrate is found to be a suitable nitro- 
genous fertiliser in India, the demand for nitric acid will receive 
a tremendous fillip 

Nitiic acid is pioduced in India by the decomposition of 
sodium nitrate with sulphuiic acid and by the catalytic oxidation 
of ammonia So far the catalytic piocess is not opeiated m 
piivate establishments The lattei process has the merit of 
making nitric acid production independent of sulphuric acid, 
and has profound significance for India 

Production of nitric acid in private establishments lose from 
11,763 cwt m 1938-39 to 19,041 cwt in 1942-43 and 14.445 cwt 
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n 194:4 -4:5 The^e was considerable produstioi of ths asid 
dunng Woild Wai II in defence establishments by the 
catalytic oxidation of ammonia This was usej in minitions 
manufacture Its production in the future is bound to increase 
aftei the development of the dye-stuffs industry under the joint 
auspices of the Tatas and the Id Ltd 

6 Othcb Acids 

The consumption ot acids othei than those mentioned above is 
relatively small in India at the present time Some of these 
minor acids, then indigenous uses and consumption are as 
follows — 




VU8 

Pnw Materials for 

Ajinual requne 




inaiiiifaUure 

ments (/cni5) 

1 

Phosphoric 

De masting of iron 

Bones or muieral 



and 

anfl Bteel mineral 

phosphate and 




wntej<j and phar 
maoeutu als 

sulphuric acid 

50—100 

2 

Hydrofluoric 

Etjiing of gUs-3 

Calcium fluoiide 



acid 


and sulphuno acid 

5 

3 

Chromic aoid 

Chrome plating 

Sodium dichromate 
and sulphuLic acid 

100 

4 

Acetic acid 

Dyeing calico 




printing, white 

Calcium acetate 




lead manufacture, 

and sulphuno acul, 




coagulation ot 
rubber latex 

or alcohol 

500 

6 . 

Carbolic acid 

Disinfectants for 





sanitary, suigical 
and medical pur 

Coal tar 

100 



poses, soap 



5 

Citiic acid 

Minei a1 watei s 
( onfecbionery, fnnt 
coi dials, dyemg 
and calico printing 

Lemons 

300 

7 

Oxalic acid 

Dyeing, calico 

Saw dust, caustic 




printing, metal 
polishes 

soda 

250 

B 

Tartaric aoid 

Medicmo, confec 
tionaiy, mineral 
waters, fruit cor 
dials, dyemg, salts 

Tamarind 

250 

9 

Salicylic aoid 

Kediciuo and 
Ijreaervatives 

phenol , 

100 



lU Steal it field 

11 Tannic ac d 

12 Bone acid 


\lamiiimin Rt-6'i 
late ( audios 
< osmotic s 

1>\ I ing m\ 

Idiai inareuticals, 
Glahsto indnsfci v 


Tallow, hydiogen 
a ted oil 

0 ill nuts 

Boi w 


400 


2*5— >0 
(modioiiuil) 
450 — 100 (jlrt^s) 


The piesent pioduction of all these acids, paiticulaily the 
organic acids, is very negligible In othei countiies several altei- 
native feimentative piocesses have been evolved in lecent times 
lor organic acids The law materials aie available in India and 
it is quite possible to produce them in the country Chromic 
acid has been pioduced in India duiiiig war-time m con- 
siderable quantity Oxalic acid has been produced in lecent 
times in India fiom the bark of Terminalia Arjuna, but its cost 
of pioduction is veiy high Steaiic acid is being produced since 
the outbreak of the Woild Wai II from tallow by several manu- 
lacturers However, it will be difficult on the part of indigenous 
manufactuiern to meet foreign competition in these pioducts 
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CHAPTER XXII 


Lime Alkali and Associated Industiiea 

1 Limf 

The impoitance of lime among alkalis is on a par with that of 
sulphuiic acid among acids Because it is the cheapest of all 
alkalis, it IS made use of whenevei the need for large quantities of 
cheap alkali, or an alkaline medium, aiises It is needless to 
speak of its use in the building iiidustiy wheie it is consumed in 
enormous quantities Lime fox building industiy need not be ol 
high puiity and can be produced fiom limestone winch is con- 
demned for bettei uses or other calcaieous materials 

The consumption of lime in the papei and cement industiies is 
consideiable It is used along with sulphur dioxide foi piodu- 
cing wood pulp by the sulphite process In the manulactuie of 
cement, it is used as limestone, and for every ton of cement pro- 
duced, the consumption of limestone is of the oidei of 3 tons 
Lime finds use in large quantities in the sugai industry fox the 
puiification of sugar 3Uices and in the glass industry wheie 
oidinary lime soda glass contains 10 to 15 per cent of lime 
Lime is a veiy important and indispensable law mateiial loi 
several chemical processes For this pmposo, a high degree ot 
purity in lime is indispensable Its largest consumption is in 
the manufactuie of soda ash by the ammonia-soda piocess wheie 
it finds employment m the recovery ot ammonia It is also used 
in, the production of caustic soda by causticising soda ash The 
stability of bleaching powder in the manufactuie of which lime 
plays a great part, is afl:ected considerably by the purity of lime 
Lime also finds use in the manufactuie of cakiuin c^^bide 

Lime IS consumed in large quantities in the pioduction of 
oigamc acids thiough the intermediate piepaiauon ot the calcium 
salts Acetic acid, oxahe acid, citnc acid ana several othei acids 
require lime in the preparation of the calcium salts It is also 
used in the manutactuie of dyes and intermediates 
Lime finds some use in agriculture also 

The consumption of lime in various mdustiies in the United 
States was as follows in 1937 — - 



slioit tons 

GlabS Works 

167,438 

Metallmgy 

694,814 

Paper 

447,728 

Sugar-refiners 

21,211 

Tanneries » 

61,544 
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W ater Punficatioti 212 ,213 

Building 948,533 

Agriculture 406,462 

Ammonia-soda 2,045,000 

Othci s 948,53 > 


Total 5,953,476 


Lime IS produced by the calcination of limestone in suitable 
lulns The puiity of the pioduct depends upon the nature of 
limestone, the type of kiln and fuel and the temperature of 
calcination The impurities commonly present are silica, non 
and aluminium oxides, magnesium oxide, and undcconiposed 
CEirbonates The specifications of lime vaiy with its use For 
use in chemical industries, the calcium oxide content must be of 
the order of 90 to 95 per cent 

Lime has been produced m mtei mitten t kilns for ages This 
AS a crude method of manufacture and the lime produced by this 
process is not at all suitable foi any use except m the building 
industry 

Lime is now-a-days pioduced m vertical shaft kilns and rotary 
kilns Wheie the co-product, caibon-dioxide, has to be recovered, 
the gas IS piped awav by a suitable ariangement This is 
absolutely nece^ssaiy in the pioduction ol soda ash The lotary 
kilns are arranged at a slight inclination to the hoiizontal and 
rotate at a constant speed Limestono is ted liom the end at 
the high level and the final product is lemoved fioni the othei 
end Rotaiy kilns are not suited to smali-sized limestone or 
pebbles 

The fuel used for the decomposition of lime can be coal, cqke, 
oil or gas If a gaseous fuel such as producer gas is employed, a 
purer product is obtained, but the heating efficiency is lower 
Sometimes powdeied coal is also used for heating the limestone 
when rotary kilns are employed The quantity of coal loquned 
toi the production of 1 ton of lime depends upon several factors 
Other lactois remaining constant, the quanUt 5 »’ of hme pioauced 
pel ton of coal is as follows with the difxeient kilns — llaie kilns 
2-3 tons, Hoffman 5-6 tons, shoit vertical (mixed feed) 4 
tons, tall vertical (mixed feed) 4-6 J tons, tall veitical (externally 
fired) 4-6 tons, tall vertical (gas-fired) 5-6 tons, rotaiy 24-4 
tons A modern kiln consuming more than 3-4 cwts of fuel 

per ton. of hme is consideied to be extravagant 

Production of hme lu India dates fiom ancient times For- 
merly it was produced for the building industry in intermittent 
kilns Its pioduction in modern continuous kilns is about 20 to 
26 years old Till leccntly its consumption in industry .was 
Co3a&ied to the paper and sugai industiies The consumption 
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by the foimer is of the order of 10,000-12,000 tons and by the 
lattei about 20,000 tons The lime produced is neither uniform 
in quality, noi iich in Cao The bulk of samples from indi- 
genous production averaged below 80 pei cent and show the 
imperative need foi improvement in its quality 

Lime played its part in the war effort ot the countiy m the 
production of large quantities of ammonia from ammonium 
sulphate The ammonia was subsequently oxidised to nitiic acid 
which was used in large quantities foi the manufactuie of 
explosives 

During World War II lime found use m a numbei of chemical 
industries It was consumed in the manufactuie of bleaching 
powdei and sodium caibonate m considerable quantities This 
consumption is of the order of 20,000 25,000 tons at present 
There is great need tor improving iLs quality by siutable alter- 
ations m lime burning and choice of good limestone The con- 
sumption is bound to go up in conjunction with the e i^pansion of 
the alkali industry 


2 Alkalis 

The toim “alkali’* lefeis usually to soda ash (sodium caibonate, 
Na^COO and to caustic soda (sodium hydro %ide, NaOK") The'^e 
two compounds have become the indispensable law mateiials foi 
a large numbei of industries Then manufacture has become an 
important branch of the chemical industry which has witnessed 
many levolutionaiy developmenu in the fidds of pioducLon 
methods, organisation and marketing ott Sub^^idiaiy indus- 
tries such as the manufactuie of bleaching powder have become 
associated wnth the pioduction of alkalis 


3 Sodium Carbonate 


Sodium carbonate is consumed m luge quantities in the mnnu- 
factuio of glass, soap, caustic soda, cleaners and modined sodas, 
pulp and papei, watei softeners, peti oleum icfiimng, textiles and 
other useful consumption goods and chemicals In all these 
different lines, its consumption in 1940 amounted to 3,157 tnou- 
sand" short tons in the United States Its recent production in 
jpouie of the countries of the woild was estimated by T P Hou 
111 his book, “Manufacture of Soda,” as follows — 


United States 
Great Britain 
Germany 
FrgLiice 
Russia 


Mctiu 

tons 


3,000,000 

Italy 

387,000 

1,500,000 

Japan 

250,000 

1,250,000 

Canada 

83,000 

710,000 

China 

80,000 

570,000 

Australia 

30,000 
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The development of soda ash manufacture in England and the 
British Empire is connected with Brunner Mond & Co Ltd , 
who are now a paitnei of the I C I Combine 
The consumption of sodium carbonate in India is at the present 
time of the order of 100,000 tons Though one does not ordin- 
al ily take notice of the importance of washing and cleaning, the 
demand foi this purpose accounts for about 50 per cent, of the 
consumption Glass industry lanks next with 25 per cent and is 
followed by paper with about 12 to 13 per cent Other minor 
consumers aie textiles, dichiomate, sodium silicate and mis- 
cellaneous chemical industiies 

Impoits diumg the last few years aie shown below — 


Imports op Sod 4. Ash, Sodium Bicarbonate 
\ND Caustic Soda 


> CO) ' 

i 

Soda 

Adi 

OaaaliG Soda 

Sodium Bicarhonafi 


Rs 

Tons j 

Rs 

Tons 

1 

1938-39 1 

65,420 

00 

26,057 

45,45,138 

4,692 

4,84,340 

193f)-i0 

1 

81,040 

78,16,463 

35,081 

72,30,601 

6,339 

7,40,705 

1940-11 1 

83 B72 

90,36,425 

34,941 ' 

75,01,820 

6,312 ’ 

8,88,786 

l'Wl-J.2 

1 

1 73,(>06 

1 

80,79,921 

20,590 

67,57,131 

5,449 

1 

1 8,47,960 

1042-43 ' 

' 60,050 

06,15,163 

27,350 

83,00,051' 

3,956 

7,51,766 

1043-44 

60,800 

76,83,618 

35,355 

1,10 91, lU 

3,421 

7,23 017 

194i-l'5 

78,b82 

1,22,8 1,S(>0 

12,358 

1 11,06 830 

4,560 

11,07,101 


During the last 10 yeais, soda ash manufacture has been pro- 
oected by a few companies in India Tbe following table shpws 
the output capacity and capital invested by the alkali manu- 
facturers The capital includes the investment in caustic soda 
and otlier allied manufsctiues 

Capital Output capacHy (Tons) 

(Rs ) Soda ash Caustic Soda 

1 Alkali & Ch-^mical 
Corpoiation of India 


Ltd 

2 Dhrangadhi a Chemi- 
cal Works Ltd 

3 Tata Chemicals Ltd. 


4 Mettui Chemical & 
Industrial Corpor- 
ation Ltd 


93.00. 000 20,000 1800 

22.00. 000 IS.OOol 

18,000 J 

1,52,15,280 36,000 r 2000 (electro- 

lytic)^ 

(.6000 (chemical) 


25,99,500 


1800 
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Of these, Dhrangadhra Chemical Works has been m production 
since 1940 and it assisted the countiy’s wai effort considerably 
It has been producing 18000 tons of soda ash and about 
1500 tons ol sodium bicarbonate The lattei finds use in medi- 
cinal preparations and cooking to the extent of 4500 tons and m 
fire-extinguisheis upto 300 tons Since 1945 Alkali and Chemical 
Corporation has been manufactuiing soda ash at Khewra in 
the Punjab This company has also been manufacturing 50 pci 
cent caustic soda liquor from the beginning of Woild Wai II at 
Rislira near Calcutta The Tata Chemicals Ltd has launched 
an ambitious programme of manufactuiing alkalis at Mithapiu 
in Baroda State As a result of unexpected difficulties 
which it had to confront owing to the outbieak of World 
War II, the company could not progress much with its plans 
Once established on firm lines, this company will ceitainly rank 
among the few outstanding Indian chomic il enterprises m lecenl 
times The activities of the Mettiu Clumicdl and Industiial 
Corpoiation are rathei modest in compauson with those of othei 
alkali producers in India It is at pi esoui engaged in the manu- 
facture of caustic soda, soild, pellets and Hakes, liquid chlorine, 
bleaching powdei, potassium chlorjito, vanaspati and chemicaL 
auxiliaiy to caustis soda production by the electrolytic process 
Caustic soda is also being produced by some ppei manufac- 
turers (Titaghur Paper Mills, Rhotns Indu&tiies etc ) for use 
within the works 

Bodium carbonate is being produced m mcr easing qiianiitie"> 
since 1872 by the ammonia soda piocess At the present time, 
the original Le Blcan process has gone out ol existence except 
that the first step of that process still continues to be worked for 
the manufacture of hydrochloric acid and salt cake Tne prmci- 
paLraw materials required in soda ash production aie salt in th3 
form of brine, limestone, coal and coke Small quantities of 
ammonia are needed to replace process loss of this chemical 
Large quantity of good water iquirs reed for cooling purposes 
and the generation of steam needed foi ammonia recovery and 
lor working carbon dioxide compresbers and othei apparatus 
The location of soda ash factoiies is profoundly influenced by 
raw materials, of which about 5 tons are needed for producing a 
ton of soda ash In few parts of the world are available ideal 
locations such as Cheshire, where salt, limobtone and coal are 
found m close proximity Therefore, the choice of a site for soda 
ash manufacture is a matter of careful scrutiny and balancing of 
a complex set of factors In India, Khewia in the Puniab, where 
the Alkali & Chemical Corporation has established its works, has 
pait a^nd limestone available m reasonable proximity At Mitha- 
pur also similar conditions prevail One difterence betw'cen the 
twe works is that the former employs rock salt while the lattei 
makes use of salt from sea water Rock salt contains less ot 
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magnesium impurities and is therefore superior to sea-salt in 
soda ash manufacture However, there are a good number of 
factories all over the world making use of sea-salt 

The consumption of raw materials per ton of soda ash as given 
by T P Hoii in his book referred to above is as follows — 


Under good Under average 

conditions conditions 

Salt 

Limestone 

Coke at 7}% of the stone 
Coal 

Ammonia losses as (NHj) 2 So 4 


1 5 tons 1 70 — 1 80 tons 
12,, 1 30-^1 50 „ 

0 095 „ 0 10—0 11 „ 

0 41 „ 0 70—1 05 „ 

2—4 Kg 6 0 —7 50 Kg 


Due to wai-time factors, the shoit period foi which the plants 
were in opeiation and a variety of local causes, the consumption 
of raw materials in Indian plants somewhat higher than was 
under average conditions In couise of time it is hoped that the 
productive efiSciency would increase and lead to a reduction in 
law material consumption and ammonia losses 
The actual manufacture of sodium carbonate comprises the 
following steps (1) Ammoniation of brine solution During 
this process of absorbing ammonia in saturated salt solution, the 
magnesium compounds and other soluble impurities would get 
precipitated out of solution This is necessary to ensure a high 
degree of purity of the finished product (2) Carbonation of 
ammomated brine Carbon dioxide is passed thiough the solu- 
tion in a tower from below and countercurrent to the flow* of 
bnne Strict temperature control is maintained duimg this 
process which results in the production of sodium bicaibonate 
The bicarbonate precipitates out and is filtered from the solu^-ion 
by means of continuous rotary vacuum filters The ammonium 
compounds present in the filterate are recovered in the distiller 
house as ammonia by treatment with hme The success of soda 
ash manufacture depends very much on the efficient recdvery 
of ammonia which is recirculated in the System (3) Calcination 
of sodium bicarbonate On heating the bicarbonate, soda ash is 
produced, accompanied by the evolution of carbon dioxide which 
is sent back to the carbonating towers 
Lime for ammonia distillation and carbon dioxide for carbon- 
ation are obtained by treating limestone in vertical shaft kilns 
or rotary kiln with a provision for the recovery of carbon dioxide 
The process of sods ash manufacture is very complex and in- 
volves a highly scientific integration of a number of inter -related 
operations The establishment of the industry calls for a iugh 
Older of technical skill and organising ability 
Some soda ash manufactuiers market calcium chloride, arnmo- 
^nxum chloride etc as by-products Almost all of them produce 



LIME ALKALI AND ASSOCIATED INDUSTRIES 




sodium bicarbonate If all the three Indian plants go into full 
production in the near future nearly three-fourths of the 
indigenous requirements will be met from indigenous pioduction 
ns against a quarter at the present time 

4 Caustic Soda 

Caustic soda is an essential requisite foi many industries like 
•rayon, soap, textiles, papei, oil lefinmg, other chemicals, lubber 
leclaiming etc It may be produced by chemical and electio- 
lytic processes In several countries the chemical process, which 
consists of causticismg soda ash with lime, accounts for the con- 
sumption of a substantial amount of soda ash In the United 
States of America and Japan nearly 50% of the total caustic 
soda production is by the chemical porcess This proves the 
importance of this process even in countries wheie adequate 
quantity of electric power is available 

The electrolytic process of caustic soda manufactuie has 
made striking progress during the present century The one 
problem whrch sets a limit to this process is the pioblem of 
marketing chlorine which is produced in almost equivalent 
quantity The kiaft paper pulp mdustiy and plastics industry 
have provided a partial solution to the problem of chloime dis- 
posal in the United States 

Cells of various designs — diaphragm tyire, bell type, 
and mercury cells — have been used for caustic soda production 
by the electrolytic process The underlying purpose of all 
designs is to cause a separation of the products of electrolysis viz 
caustic soda and chlorine, with a view to prevent the formation 
of chlorates The electiolytic method makes a heavy demand 
on power, of the order of 2,500 KWH per ton of caustic soda 
Therefore, cheapness of electric power u the sin^ q 2 ia non of 
success in this industry For example, power is supplied at the 
rate of Rs 60 per K W to the Mettui Chemicals by the Madias 
Government A second element in the cost analysis is the price 
of common salt which is consumed at the rate of 1 6 to 1 8 tons 
per ton of caustic soda For several purposes caustic soda 
liquor, as produced, can be used Where solid caustic soda is 
desired, the cost of concentration increases the cost of the piocluct 
considerably and fuel puces affect final costs 

In the manufactuie of caustic soda by the electrolytic piocess, 
brine solution is subjected to a preliminary purification treat- 
ment with a view to removing the impurities of magnesium and 
sulghate radicals The purified brine is acidified with hydro- 
chlogcrc acid to prevent the formation of hypochlorites and chlor- 
ates during electrolysis The solution is fed to the electrolytic 
cells •continuously and a current is passed through the solution at 
a voltage of 3 6 volts per cell Hydrogen and chlorine are piped 
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away separately from the cathode and anode chambers and 
caustic soda liquor is tapped from the bottom of the cell 

The cell effluent is concentrated under leduced pressure to a 
specific gravity of 1 475 and cooled in settling tanks when salt 
separates out This liquor is treated in cast iron pots and the 
molten caustic liquor is ladled into steel drums and sealed A 
hard mass of solid caustic is produced inside the drums on cooling 

In India, soap, textiles and paper have the largest off-take of 
caustic soda Soap and glycerine consume nearly 25,000 tons 
annually i e 50 jper cent of the annual consumption which comes 
to about 50,000 tons The textile industry takes 14,000 tons i e 28 
per cent of the total and the paper industry accounts for 6,000 
tons or 12 per cent of the total, which is in addition to about 
14,000 tons produced and consumed in its own mills Thus 
these three industries together are responsible for 90 pei cent 
of the total annual consumption of caustic soda in India Though 
various other industries like vegetable ghee, leathei etc together 
consume only the remaining 10 pei cent , they are dependent for 
their existence on the legular supplies of caustic soda 

In spite of the essential character of caustic soda for the exist- 
ence of many of the impoitant consumer industiies of India, 
indigenous manufacture was almost non-existent before- 
Woild War II The chief handicap for the development 
of the industiy has been the flow of cheap imports which satis- 
fied India's demands almost in full Importation was facilitated 
by the fact that the packing and tiansport of caustic soda do not 
present any gieat difficulties as in the case of sulphuric acid« 
The usual packing is m non-ioturnable drums made of mild steel 
(black sheet) The lid is sealed on to it with the help of a bitu- 
minous composition 

Due to developments in the immediate pre-war years and 
wai peiiods described previously in connection with soda ash 
manufacture, a modest beginning has been made foi caustic soaa 
prod iction But the present total Indian production supplies 
only a fraction of the noimal needs The balance of nearly 
80 per cent has to be met by imports But imports necessarily fell 
m war-time and nevv factories could not be sponsored owing to the 
difficulty of getting plants Only one new plant has been ins- 
talled in war-time and that is locally fabricated and has only a 
small capacity of 300 tons annually It is located at Kundaia 
v\ Trr\Dncoro At piesent an imported plant of 5-ton-a-day 
capacity IS being erected at Ahmedabad and negotiations are 
almost compleie ioi the purchase of a plant of the same capacity 
to be installed m Delhi 

In war-time the scarcity of supplies necessitated ratiopmg 
by Government with an informal contiol of production to 
conserve stocks for Defence requirements and to regulatdi dis- 
tribution The established soap makers weie rationed 
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50 pel cent of their pre-war off-take and new concerns weie lefu') 
ed supplies In the textile industry, after meeting the Defence 
reciuiiements in full, civil textiles weie given 3 pei cent of their 
pre-war consumption Othei civil requiiements like those ol 
vegetable ghee industry were given 25 pei cent of their actual 
needs and no supplies weie made to new concerns The shortage 
of caustic soda has handicapped in particular the development 
of vegetable oil trade and it has prevented it from making good 
use of the cheap supplies of groundnut oil and cottonseed oil 
which lost then export market on the outbieak of the wai 

The risk of dependence on foreign supplies for caustic soda 
IS too great to be allowed to continue for long There is no 
reason why nearly half the caustic soda production should not be 
derived from soda ash by the chemical piocess This will have 
a healthy effect on soda ash manufacture by diveisifying its 
products and enlarging the output capacity of soda ash plants 
Further, it will not create the problem of chlorine disposal 
This suggestion deserves careful examination in view of the fact 
that a considerable proportion of caustic soda is still based on 
Aoda ash in several parts of the world The electrolytic process 
of caustic soda manufacture should be adopted in units of 
6000-8000 tons in suitable locations where power is available at 
very cheap rates The regional distribution of the plant should 
also have regard to the markets in the neighbourhood and salt 
at cheap prices In the selection of cells for caustic soda 
production, the merits of Vorce cells which enjoy great leputa* 
tion in the United States should be examined m the light of 
Indian conditions and indigenous manufacture should be based 
on them if they are found suitable 

The Tariff Board (1946) recommended increase in the produc- 
tion of caustic soda and bleaching powder by either Government 
itself setting up additional plants or giving encouragement to 
the installation of two or three large factories It was also 
recommended that a subsidy should be given to Mettur Chemicals 
Government has accepted these lecommendations and is taking 
steps to implement them 

5 Potassium Chlorate 

The modern methods for the manufacture of potassium chlorate 
are based on the electrolytic processes Formerly, this impoii:ant 
chemical was produced by chlorinating a hot solution of lime and 
treating the resulting calcium chlorate with potassium chloride 

Potassium chlorate is consumed in laige quantity in the manu- 
facture of matches It is also required in small quantity in the 
explosives industry In India the match industry takes about 
^.^00*1700 tons of chlorate and the Defence services require 
:20 tons 
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Aftei the outbreak of World War II when imports of potassium, 
chloiate had practically ceased, the Mettur Chemical and Indus- 
trial Corporation Ltd put up one i ton plant for the production 
of this chemical by making use of their chlorine The other 
raw materials consumed m their chemical piocess are lime and 
potassium chloride The Western India Match Co Ltd 
Bombay, has set up a 1500-ton-per-year plant making use of the 
hydro-electric powder available near Kalyan, Bombay The plant 
operates the electrolytic process dispensing with the diaphragms 
of the caustic soda cells It makes use of imported potassium 
chloride of the highest purity as the solute for electrolysis 

Thanks to these developments during the war period, India is 
independent of foreign supplies m respect of potassium chlorate 

6 E LEACHING Powder and Chlorine 

The electrolytic manufacture of caustic soda produces chlorine 
as by-product For every ton of caustic soda produced, 0 88 ton 
of chlorine is made Chlorine in turn can be made into bleaching 
powder, three times the weight of chlorine 

Bleaching powder is lequired m the manufacture of paper, 
textiles, surgical dressings and also for sanitation and public 
health purposes It is estimated that m India, 5,400 tons of 
bleaching powder is taken up by paper mills, 3,600 tons by 
textiles and surgical dressings, 1,800 tons by Public Health 
agencies, mamly for the sanitation of villages and the use of small 
municipalities, and 300 tons for the manufacture of chloroform, 
and other chemicals Thus the total annual consumption of 
India comes to about 11,000 tons on a rough approximatiour 
As against this, the Indian production comes only to 4,200 tons 
a year, leaving a deficit of 6,900 tons a year, to be flUed by 
imports The chief Indian producers are the Mettur Chemicals 
and the Tata Chemicals The first has a production capacity of 
2,500 tons and the second 4,500 tons Another firm, Rhotas 
Industries, has a bleaching powder plant with a capacity of 
1,250 tons The new factoiy at Rishia which has been put up 
at the instance of the Defence Department to produce stabilised 
bleaclung powder has a capacity of 3,000 tons Thus it can be 
seen that if the Indian production is increased to the full produc- 
tion capacity of the firms now working, it should be possible to 
meet the Indian demand in full 

But most of the bleaching powder made m India is of the ordi- 
nary type which rapidly deteriorates in hot climate, especially 
while in transport Hence super-tropical quality wdl have to be 
produced Moreover, tlie use of liquid chlorme in the placTe of 
bleaching powdei is ^so on the increase, especially in the paper 
mills and for sterilisation of water supplies In the cities The 
textile mills are also using liquid chlorine for bleaching the 
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textiles, in preference to bleaching powder, because the use ot 
bleaching powder foi bleaching leaves behind traces of calcium 
salts which spoil the effect of dyeing 

One of the important uses of chloime m othei countries is m 
the manufacture of 'fine' chemicals and pharmaceutical products 
In India this use of chlorine is not considerable owing to the poor 
development of our chemical and phaimaceutical industries 
But the future offers good prospects of making good use ot 
India’s ample supplies of chlorine for the manufacture of seveial 
organic solvents, carbon tetrachloride, chloroform, chloial, ethyl 
chloride, ferric chloride, zme chloride, barium chloride and 
chlorate and potassium chlorate Through the pieparation of 
chloracetic acid any number of fine chemicals can also be made 
Hydrochloric acid can be prepared by burning chlorine with 
hydrogen gas, a by-product of the alkali mdustiy 

India’s supply of chlorine will be more than sufficient for all 
these multifarious uses, when, as indicated in the section on 
caustic soda, additional plants aie installed foi the manufactuie 
of caustic soda 

7 Some Important Heavy Chfmtcal Salts 
Alums 

A large variety of products described undei the geneial name 
*alum’ include (1) alumina feme (2) aluminous sulphate (3) 
potash alum and (4) chrome alum Alumina feiric is the simp- 
lest of them and is in great demand fox purification of watei 
supplies and for sizing paper Aluminous sulphate is d puiex 
form of alumina ferric and contains limited quantities of free 
acid- and oxides of non It is produced by better methods and is 
consequently slightly higher in cost It is also used for water 
purification and for sizing paper A product completely free fiom 
iron is required m the dyeing and punting of cotton textiles 
Potash alum is a double salt of potassium and aluminium 
sulphates and is used m textiles as a mordant iii dyeing and 
printing, and as a hardening agent of gelatine films m photo- 
graphy and of soft tissues in medicine Added to dunking 
water, it finds use as food for camels and buffaloes 
Chrome alum, a double salt of chromium and aluminium sul- 
phates, IS used in chrome tanning. Khaki dyeing of textiles, and 
aa a hardening agent in photography and film industry In the 
first two uses it can be replaced by bichromates and by potash 
alum in the last two 

TShese salts are produced indigenously by nearly all manufac- 
turers of sulphuric acid Bauxite and sulphuric acid are the 
necessary raw materials A good grade of bauxite is obtained at 
present from the C P and Ceutial India Agency Tracts The 
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approximate annual requiiements of alum during the control 
period were public health, 3600 tons, paper sizing, 8400 tons, 
textiles and miscellaneous, 1000 tons, total 13,000 tons 

The requirements of public health vary according to the length 
and intensity of the monsoon Alumina ferric or aluminous 
sulphate is used m clarifying town and city water supplies from 
suspended impurities In case of piolonged monsoons and subse- 
quent muddiness of rivers and reseivoirs, laiger quantities are 
needed 

With inci eased production of paper, laiger quantities can also 
be used for sizing to prevent ink spreading on paper Its limited 
availability during the war has restricted its use in the paper 
mdustiy, lesulting in the pioduction of papei suitable only for 
typing and foi writing with pencil Its use in textile prmting 
has also been limited to a minimum during war In noimal times 
the requirements for this purpose will also increase 
Since 1941, about 300 tons of alum has been used annually in 
the production of foam type file extinguisher re-fills, produced for 
the first time m India Alum is also used in small amounts for 
impregnating the untipped end of matches to extinguish the 
flame iii time 

Indigenous prodction rose fiom about 4,500 tons in 1938-39 
to 9,400 tons m 1942-43 and 10,500 tons in 1944-45 Production 
during wai-time was handicapped by the limited availability of 
sulphuric acid and the difficulties of transpoitmg bauxite and 
fuel to sulphuric acid woiks Due to limited availability, a 
statutory contiol had to be imposed over distribution In 
the future production can be stepped up easily to meet the 
entire demand in India It is desirable to establish pioduction 
somewhere m the C P or Rewa State where large deposits of 
bauxite and coal are easily available 

Bichromates 

Sodium and potassium bichromate are two other impoitant 
heavy chemicals which began to be produced in India as a result 
of the impetus given by the recent war To encourage indigenous 
manufacture, a promise of protection was given in 1943 
Bichromates are chiefly used for khaki dyeing The other 
major use is m chrome tanmng of leather To a small extent, it 
IS ^Iso used in the production of yellow and gieen pigments 
<chrome colours) required by the paint industry The match 
industry consumes approximately 60 tons of potassium bichro- 
mate pel annum Production of chromic acid required in the 
electroplating industry as well as in anodising aluminium sui- 
faces, also needs sodium bichromates 
The pre-war consumption of bichromates amounted to about 
1-000 tons imported from abroad The demand was mostly for' 



LIME ALKALI AND ASSOCIATED INDUSTRIES 


249 


tanning and to a limited extent foi khaki dyeing m a few mills 
like Binnys at Madias and Elgin Mills at Cawnpore With the 
outbieak of the war, the demand foi khaki-dyed cloth suddenly 
increased, and as vat dyes were not available most of the textile 
mills adapted their equipment foi dyeing with mineral khaki 
oi vegetable khaki 

The consumption in 1943 by vaiious industries was estimated 
as follows — textiles, 4680 tons, tanning, 600 tons, chiorac pig- 
ments, 600 tons, match industiy, 60 tons, chromic acid, 50 tons 

At present there are a dozen plants with an output capacity 
of 400 tons per month distiibuted all over India The largest 
among dichromate manufactureis are Buckingham and Carnatic 
Mills, Madras (1200), Cawnpore Chemical Works, Cawnpore 
(1200), Piemier Chromate and Chemical Works, Bombay (900) 
and Kep Chemicals, Jwalpui (600) (Figuies m brackets indicate 
annual pioduction capacity in tons ) The production capacity 
area- wise is as follows — Madras and Mysoic, 120 ions, U P , 
150 tons, Bombay, 110 tons, Calcutta, 20 tons, Nagpiu, 5 tons. 
Total 405 tons The industry is localised with a view to meeting 
area-wise demands Foi example, Binnyb at Madias are 
pioducing then own requuements of bichromates. Cawnpoie 
Chemical Works are supplying the needs of Cawnpoie tanneiies 
and Bombay Bichromate Mdiiufactuier's Association are supply- 
ing the needs of the Bombay textile industry The abnoimal 
demand of war-time has come down and the peace tune loquire- 
ments of India could be estimated at 2,000 tons pel annum 
Therefore, export markets will have to be found foi some of 
the surplus capacity There is no reason why bichromates 
could not be produced cheaply m India provided the industry 
equips itself with the latest machinery for pulverising the ore 
arid follows efficient methods of roasting the ore mixture and 
crystallising the bichromate If the price is brought down by 
these methods, it would be possible to cultivate export markets 
m the neighbouring countiies 

Duimg war-time, pioduction was often interrupted for lack of 
transport facilities for coal, sulphuric acid, lime etc and full 
capacity was not realised Production averaged 250 tons per 
month and the balance of lequirements had to be imported 

As regards raw materials, good quality chiome ore is available 
in Bihar and Mysore It is also available in Baluchistan fiom 
wheie it IS bi ought to Karachi Soda ash, lime, and sulphuric 
acid can also be had^rom the nearest sources The cost of pio- 
duction which ranged between Rs 80 and Rs 100 pei cwt during 
wai-time, as against Rs 80 per cwt of imported material, can 
bb brought down in the near future Indigenous production 
was given protection by pooling all resources of bichromates 
anfespective of origin and by charging a uniform rate to the 
consumers 
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It IS expected that hereafter India would be independent of 
foreign supplies of bichromates 

A few other heavy chemicals which are consumed by a wide 
range of industries are listed below — 


Chemical 

ZJses 

Appro3t^imate 
Annual Be 
(juiremente 

App) oximate 
Xndiqenoiis 
Prodmtwn 



Ton^ 

Tons 

Sodmra sulphate 

Papei milustiy, sodium 
sulphide manufacture 
textile industiy, as 
glanber’s salt 

8 000- 
10 000 

7,000 

Ferrous sulphate 

Dyeing, Prussian blue 
pigment and ink manu- 
facture 

2,500 

1,300- 

2,500 

Kpsom Salt 

Medicine textiles 

H.OOC- 

3,600 

3,000- 

3,500 

Magnesium ohlondo 

Textile s zmg 

A portion of mdigenous 
production exportod to 
foreign countries 

Sodium sulphide 

Dyeing and tanning 

1 600 

>,000 

Calcium carbide 

Acetylene pioiluotioa 

3,000 

300 

Copper Bulpliate 

Agriculture, rot proofmg 1,500- 

of bags 2,000 

900 

Glyconno 

Pharmacy, textiles, ex 750 

plosives (normal demand) 

2,000- 

2,500 

Formaldehyde 

PreBen’’ation of tissues, 
plastic glue, bakehte 
pow der 

120-150 60 

Sodium sulphite, Sodi 
um tluosulphato and 
Sodium bisulphite 

Photography 
t dyeing and 

J tanning, otc 

150-200 Enough 

600 pioduct\e 

100 capacity 


Sodium sulphate is produced from salt bitterns at Didwana 
m\d as a by^-product in the manufacture of bichromate and of 
hydrochloric acid Salt bitterns contain large reserves of tnis 
sit and will play a promment part m the future Sodium sul- 
phate from this source will be reduced to sodium sulphite at 
Jodhpltr in a lO-ton^-a-day plant erected at the instance of the 
Supply Department Ferrous sulphate and Epsom salt are 
produced in conjunction with sulphuric acid manufacture, 
Glyc^nne is produced &om the spent lyes of soap manufacture^ 
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by four leading soap produceis, viz Tata Oil Mills, Lever Bros 
Ltd , Godrej Soap Works and Swastik Oil Mills Formaldehyde 
IS produced by the oxidation of methyl alcohol at Bhadiavati 
Iron and Steel Works Ltd 

Production of sodium sulphite, bisulphite and thiosulphate 
exists at present in India, but figures of pioduction are not 
available Cawnpore Chemicals is a leading producer of 
these compounds, which require soda ash and sulphui as law 
materials Indigenous production costs aie high compaied to 
the price of imported products and some foim ot assistance is 
needed to keep them going 

Calcium carbide is a heavy chemical of great potential 
importance It is the basic chemical for the production of the 
nitrogenous fertiliser, calcium cyanamide, which, m spite of lapid 
progress made by alternative fertiliseis, continues to be produced 
in vast quantities all over the world It is also needed for the 
manufacture of sodium cyanide which is consumed m the re- 
fining of gold at Kolar In Gezmany it is the basis and staitmg 
raw material for synthetic rubber and chemicals ol the plastio 
industry Its most important use in India is for the generation 
of acetylene which, in the form of oxy-acetylene fiame,, is used 
for the welding of both ferrous and non-ferrous metals and foi 
the accurate flame cutting of steel and iron There is a small 
production of the order of 500 tons by two films, but the cost is 
excessively high The firm of Birlas attempted to establish a 
plant at Asansol during war-time, but the ventuie has not so 
far made much progress 

8 Calcium Carbide and Oxy-acetylene Industry 

Before the outbreak of the war, theie weie factories making 
both oxygen and dissolved acetylene at Calcutta, Lahoie and 
Bombay There were only oxygen lactones at Jamshedpur 
and Kargali Oxygen compressing stations weie located at 
Cochin, Bangalore, Bombay and Cawnpore Since 1940 about 

9 factories have been added (2 in Bangalore, 1 m Jamshedpur, 
2 m Cawnpore and 2 m Bivmpur) A factory was also being 
started m 1943 at Dibrugarh for breathing oxygen for high 
flying, essential for military requirements As the container is 

10 to 12 times the weight of the commodity itself, transpoit is a 
very expensive item and therefore it is best to locate the oxygen- 
acetylene industry near industrial areas in order to avoid heavy 
transport charges 

In 1935, the pnncipal producing units were purchased and 
brought under amalgamation by the Indian Oxygen and Acety- 
lene Company Ltd which thus has acquued a virtual monopoly 
irf the oxygen and acetylene distribution set-up The location 
pf the existing units and the natme of their production can be 
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seen fro^n the following table — 



193^ 

19U 

Cal< LiUa 

2 0\ygen fiictoiios 

1 Lai go oxygen factory 


1 D A factoiy 

1 Lai go D A factory 

1 Oxygen compressing 
station 

Junibhedpui 

1 Oxygeu luclory 

1 Enlarged oxygen factoiy 
IDA factory 

Lahore 

3 Oxygen factory 

1 Oxygen factoiy 

IDA factory 

Boimbav 

1 Oxygon facto? y 

1 Enlai god oxygen factory 


I OxN goii compicssing 

1 oxygon couipiossing 


stNtion 

station 


1 D Vfartoiy 

1 enlaiged D A factory^ 

Colombo 

1 Oxj gen factory 

1 Oxygen factory 

(Ccjloii) 

IDA factory 

ICai gab 

1 liquid oxygon 

1 Liquid Oxygen factory 


factory 

1 Compressing station 

Bin inpiir 


1 Oxygen factory 

IDA factoiy 

CaN^npoie 


1 Oxygon factory 

1 Oxygen compressing 
factory 

IDA factory 

Cocli 11 


1 Compressing station 

Bangalore 


1 Oxygon cominessing 


station 


IDA Factoiy 
1 Oxygen faotoiy (being 
built) 


Madias 

1 Oxygon compressing 
station (being built) 

1 Oxygen factory (being 
built) 

1 Godown 

IDA Factoiy (being 
built) 

Dibrugarh 

1 Oxygen factory (being 
built) 

Rangoon (Burma) 

1 Oxygen factoiy 

IDA factory (destroyed) 

Karachi Godowu 

Godown^ 


The orders for oxygen and acetylene amounted to Rs 29 lakhs 
and Rs 4 20 lakhs m 1943 as against Rs 14 2 lakhs and Rs 4 5 
lakhs respectively in 1938 The Supply Department orders in 1943 
came to 25 per cent of oxygen and 30 percent of the D-A ("dis- 
solved acetylene) The balance into ci\ihan coasumptiom 
Acetylene and indirectly calcium caibide will como into great 
prominence ir connection with synthetic organic chemicals and 
plasv'cs indu::>trjc‘^ 
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Coal Carbonisation, Coal Tar and Coal Tat 
Derivatives 

1 General 

Goal caibomsation is a basic industry whose mam product 
IS coke Its importance lies m the laigo numbei of by- 
products and derivatives which it gives rise to These 
products find use as raw mateiials for a wide range 
of industries The principal operation of coal caibomsation 
IS the heating of coal out of contact with an at high 
tempeiatuies, so that the volatile constituents escape, leaving 
behind a hard form of coke rich m carbon This carbonisation 
may be carried out at different temperatures — high temper atuu 
carbonisation, 900°-l,300®C, medium temperature caibomsation, 
about 800®C, and low temperature carbonisation, 550"~750°C — 
and the character and composition of the coke as well as coal tar 
produced vary with the temperature of carbonisation 

High temperature carbonisation produces a haid foim of coke 
suitable for the meialluigical industues The coal gas piocluccd 
as bye-pioduct IS rich m aromatic constituents of the benzene 
senes and the tar very suitable for road purposes In medium 
temperature carbonisation, a readily ignitable coke, somewhat 
porous and retaining a portion of volatile matter, is obtained and 
this IS found to be an excellent domestic smokeless fuel The 
objects of low temperature carbonisation aie (1) to obtain maxi- 
mum yields of hqurd products, (2) to produce fiee-burnmg semi- 
cokes with volatile matter ranging from S to 20 per cent and 
(3) to produce a rich gas whose yield may range from 2,000 to 
7,000 cu ft per ton of coal and whose caloiihc value may be 
from 700 tol,000 B Th U per cubic foot 

In India high temperature coal carbonisation la mostly con- 
ducted in by-product ovens The coke produced is cluefly con- 
sumed by the iron and steel industry Messrs Simon Carves 
Ltd built the first plant about 1909 at Gindih for the E I Ry , 
and even at the present time 50 ovens are woiking with a total 
capacity of 300 tons of coke per day Othei units followed 
quickly at Loyabad, Jamshedpur, Baiaiee, Bhowra, Kulti, 
Ilirapur and the approximate total of coal coked m by-pioduct 
avens is of the order of 3i million tons The percentage df coke 
produced is about 70% of coal which is carbonised The coke 
oven plants of the Tata Iron & Steel Works manufacture about 
3,200 tons of coke per day, and to them goes tire distinction 
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ot possessing the largest single coking plant in the British 
Empire 

The following table shows the quantity of coal carbonised in 
India duiing 1938 — 


Sources of Coal used Tons 

Jhaiia field 2,257,328 

Giridih field 62,643 

Raniganj field 63,742 

Bokaio field 11,955 

Lakshmipur field 2,289 


Total 2,397,957 


Coal used for coking by two iron and steel 

companies 1,920,087 

Others 477,870 

The first basic chemical industry viz manufacture of ammo- 
nium sulphate, consuming coke as raw material to the extent of 
about 2 lakhs of tons will be established at Sindri, Bihar At 
present there are two coal gas companies, one at Calcutta and the 
other at Bombay, which carbomse coal foi the manufaciuie of 
coal gas as a heating fuel 

2 C OAL Tar 

Coal tai was foi long the Cinderella of the coke manufacturing 
industry It now foi ms the most valuable source of a nuinbei 
of compounds used in dyestuffs, explosives and pharmaceutical 
and other industries It is separated along with some ammoni- 
acal liquor on copling the gases from coal carbonisation, and m 
modem times by electric precipitation On standing m suitable 
tanks, ammoniacal liquor separates above the tar 
The output capacity of coal tar from the Indian coke plants is 
of the oidei of 88,000 tons pei annum assuming a yield of 2 5 pei 
cent by weight of coal tar per ton of coal coked The yield of coal 
tar is only half of that obtained in Euiope and America, and 
this is due to the comparatively low quality of Indian coals and 
their high ash content The tar produced by the coal gas works 
^he Oriental Gas Co Ltd Calcutta and the Bombay Gas 
Co Ltd ) amount to 6,500 tons per annum so that the combined 
total production capacity is 94,500 tons 
The following table reproduced from the article on *Coal tgr 
and its derivatives’ by C J Fielderin the ^'Journal of Scienti- 
fic and Industrial Research,” February 1946, shows the gross 
and net production of coal tar m India in recent years — 
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PRODUCTION OF Coal Tar in India 


Year 

Net 

ptoduetton 

(Tons) 

Gross 

produustion 

(Tons) 

Average price 
of crude iai , ex- 
SKpplie^s work 
(Rs pel ton) 

1935—36 

57,500 

59,000 

43 

1936—37 

61,500 

64,000 

43 

1937—38 

58,000 

64,500 

50 

1938—39 

52,000 

62,500 

50 

1939—40 

62,500 

70,500 

55 

1940—41 

72,500 

82,000 

55 

1941—42 

74,250 

80,750 

65 

1942—43 

51,500 

72,500 

65 

1943—44 

38,500 

64,500 

65 


The net production is the quantity available foi disposal 
This has fallen consideiably since 1941 due to the shortage ot 
coal which made the produce! s consume ‘jome of the coal tai 
fuel in steel furnaces 

Of the total quantity of coal tai available for sale, a certain 
proportion is utilised by railways and other consumeis for pain- 
tings and dipping iron and steel woik It is also used foi pain- 
ting of country boats and tieatment of fishing nets A small 
^quantity used to be exported and the lest is refined to pioduce 
some of the important organic compounds 

Refining of coal tai m India is undertaken by the following 
distiUeis — 

(1) Bararee Coke Co Ltd , Kusunda 

(2) Shahmar Tar Products Ltd . Lodna 

(3) Bengal Chemical & Pharmaceutical Works Ltd , Panihati 

Before 1939 these films pioduced road lais, croosote^» 

■disinfectants and pitch Recently they began to produce 
refined naphthelene, plienol and cresylic acids The lefining of 
coal tai IS essentially a distillation process and the distillate is 
fractionated to yield products of the desired boiling point range 
The residual products from distillation comprise road tars and 
pitch 

The different cuts from the distillate are ci cosot e oil (distillate 
above 200®C), middle or carbolic oil (distillate between 170® 
and 230°C), light oil (distillate below 170®C) and anthracene oil 
<heavier fraction of creosote boiling over 270®C) 

Light oil consists essentially of aromatic hydiocarbous, 
benzene, toluene, xylens etc , along with small quantities of tar 
acids (phenol etc ,), tar bases (pyridine) 

Middle oil or carbolic oil contains upto 25 pei cent tar acids 
which can be extiacted by washing with alkali The tar acids 
jcompnse phenol, cresols, xylenols etc On cooling the middle oil, 
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crystals of naphthelene deposit, and they may be extracted and 
purified After the removal of the solid products, middle oil is 
usually sold as cresyhc creosote, which is used for manufacturing 
coal tar disinfectants 

Creosote oil mostly boiling above 230'’C is marketed as a wood 
preservative without further reflnmg Heavy Creosote fractions 
yield a sohd deposit consisting of anthracene, carbzole and 
phenanthrene on cooling and standing 

3 BT products from COKR oven CAS 

The coal gas passing away after the separation of coal tar as 
well as from coal tar refining give a number of other important 
products The gas is treated first for the extraction of ammonia 
hy bubbling the gas through sulphuric acid when ammonia is 
fixed in the form of ammonium sulphate crystals The yield of 
ammomum sulphate m India is about 251b per ton of coal 
coked, and the following are its producers — 

Baiaree Coke Co , Jharia 

Beverakur Coal Co , Jharia 

E I Railway, Giridih 

Indian Iron and Steel Co , Hiiapur 

Tata Iron and Steel Co Ltd , Jamshedpur 

Other by products remaining in the gas are chiefiy benzene^^ 
toluene, and xylenes A mixture of these products is commerci- 
ally known as benzole The yield of crude benzole from Indian 
coals is approximately 2 gallons per ton of coal carbonised The 
method of recovermg benzole from the gas is by absorption m a 
solvent oil The solvent oil used is coal tar creosote and it is 
circulated counter current to the gas m a packed tower The 
benzole dissolved in the absorption oil is recovered by steam 
distillation and may be further refined by fraction action into 
pure benzene, toluene and xylenes The stripped absorption 
oil 18 recycled after removing any solid products like naphthelene 
by cooling 

Benzole can be used as a motor fuel But m India it is sub 
jected to an excise duty equal to the customs duty on imported 
petrol and it is therefore not an economical proposition to extract 
benzole from coal gas 

Bararee Coke Co was the first to mstal benzole recovery uiut 
in 1920 with a capacity of 100,000 gallons per annum A similar 
plant hatf been installed by the East Indian Railway at Giridih 
After the dutbrealE; of the war, owing to the large demand for 
toluene and motor ftiel, benzole recovO:^ uhits were installed} at 
the two major Steel wprka--p>Jaznshedpur and Hiiapiir-^by the 
Government of India They are capable pt producmg 2|7OQj00O 
g^lo^ 6f benzole per annum 
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It can be appreciated from the foregoing account how a veiy 
wide lange of important products are produced from coal tai 
and coke oven gases The coke oven gas may also be used for 
the synthesis of ammonia on account of the large quantity ot 
hydrogen it contains 

Coming to the actual production and uses of the diffeient by- 
products, it IS found that the production of load tars in India 
increased from 22,000 tons in 1933 to 34,000 in 1939 and 46,000 in 
1942 With a huge programme of load coiistuiction in the foie- 
front, the consumption of road tar is likely to increase in the 
coming yeais Coal tar pitch was produced to the extent oi 
2,000 tons per annum before World War II and it is at 
present being consumed as a component in the manufacture ot 
electrodes for the aluminium industry 

Creosote oil is an effective wood preservative for wood against 
the destructive influence of fungi and termites Cieosote treat- 
ment is given under pressure m specially designed plant Poi 
railway sleeper treatment the mixture employed consists of 60% 
cresote and 40% petroleum oil Creosote consumption tor wood 
preservation was about 1,500 tons before the war and consider- 
able increase in consumption took place during wai time foi 
temporary hutments etc Production rose to 3,500 tons in 1942 
and dechned since then as less and less of coal tar became avail- 
able for distillation Creosote oil may also be used m the pre- 
paration of sheep dips, oil washes for fruit trees and as Diesel fuel 
Phenol IS one of the most important constituents of tar acids 
which IS used in the synthesis of seveial antiseptics, diugs and 
dyes On nitiation it yields the high explosive picnc acid It 
is used m the manufactuie of photographic developers such as 
metol and quinol, artificial tannis and perfumes Its largest 
consumption is in the manufacture of phenol-formaldehyde 
moulding powders of which a beginning has been made at 
Bhadravati, Mysore 

In war-time, phenol and cresytic acid were pioduced in 
India 

The potential reeoveiy of tar acids fiom 90,000 tons of coal tar 
is estimated at 140 tons phenol, 310 tons cresols, and 370 tons 
higher boiling tar acids The pie-war demand for phenol was 
small (35 tons), but it will increase with the establishment of 
plastics mdustiy Coal tar cannot prove to be an adequate 
source for large quantities of phenol and, as in other countiies, 
synthesis from benzene will play an important part 

Naphthelene is another important hydiocarbon which is the 
basic raw material for the manufacture of phthalic auhydiide 
by oxidation Phthalic anhydride is used foi the synthesis of 
esters and indigo The hydro-naphthelenes are employed as 
solvents The most important use of naphthelene at the present 
time m India is as an insecticide and moth repellent foi the 
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preservation of clothes and fabiics Naphthalene flakes are 
employed for preserving hides and skins 

The present production of naphthelene is 600 tons per annum 
though the potential output from 90,000 tons of coal tar is 3,600 
tons per annum About 500 tons of naphthelene was imported 
before the war 

Benzene has a potential output of 22 lakh gallons m India 
Its industrial uses are veiy extensive It forms the raw material 
for the manufacture of several intermediates for dyestuffs, fine 
chemicals and pharmaceuticals As a solvent it finds use in the 
production of paints, varnishes, lacquers, pohshes and leather 
dressings, and rubbei and water proofing solution Till now 
the production of benzene in India has been confined to motor 
benzole 

Toluene is the basis for the manufacture of the high explosive, 
trinito-toluene It also finds use in the manufacture of a number 
of drugs, pharmaceuticals and dyestuffs Chloramine is synthe- 
sised from it It 13 also used as an industrial solvent Tne 
present output of toluene in India is 4 5 lakhs of gallons per 
annum 

The coal tar distillation industry will assume a new significance 
and importance in India, in the near future, as plans are under 
consideration for the establishment of a dye stuffs industry 
undei the ]oint auspices of the Tatas and the I C I Ltd That 
will give a good fillip to the lefining of coal tar and nmnufacture 
of coal tar deiivatives to pioduce a wide range of basic raw 
materials for the dye-stuffs industry and the subsidiary fine 
chemical and phaimaceutical industry 
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CHAPTER XXIV 
Fertilisers 
1 General 

The food of plants consists of certain mineial salts like com 
pounds of nitrogen, phosphorus and potassium, in foims easilv 
assimilable by plants for their growth From the eailiesl times, 
even before their chemical nature was known, nitiogen-containmg 
compounds have been recognised as necessaiy foi enuching th^ 
soil m order to increase productivity The mam function oi 
nitrogen compounds is to promote growth as distinct from that 
of phosphorus which accelerates the process of maturity Phos 
phorus compounds aie specially valuable for stimulating loot 
development in plants and are thus imporlant m the e<uly 
stages of growth of ceitam types of crops The important 
natural occurrences of phosphorus are the mineial phosphateb 
Other souices are bones, blood, fish, refuse and basic slags fiom 
steel furnaces Mineial salts aie present m ordmaiy soils to 
some extent, but the fertility of virgin soil gets exhausted by 
cultivation over long peiiods of time And unless this is given 
back in such form as could be easily absorbed by the plants, the 
land would become bairen m course of time 

Nitrates have for long been accorded an important place among 
woikVs fertilisers and by 1913 the theoretical possibility of 
chemically fixing the nitrogen of the atmosphere m some solid 
or* liquid form had become a piactical achievement and just 
befoie World Wai I, the manufacture of synthetic ammonu 
had begun on an mdustiial scale m Germany 

The synthetic nitrogen industry is now developed m all advanc- 
ed countnes of the world In 1937, over half a inilhon tons oT 
nitiogeu were abstracted from the atmosphere and 'fixed* in 
some form or othei in Germany In Britain, the Imperial 
Chemical Tndustiies led the way and now produces a large range 
of products by synthetic means e g ammonia (including liquefied 
ammonia for refrigeration and other purposes) nitric acid, ammo 
mum nitrate* ammonium sulphate (by using the sulphate ‘radical' 
or anhydnte found in the ground below Billingham, thus avoiding 
the hse of sulphuric acid) and nitiochalk In Fiance, even 
before 1938 the output of synthetic Aitrogen products leached 
the impressive figure of about 1,000 tons per day, 

Italy, even with its pool fuel resouices, produced annually 
lltIjOOD tons of nitiogen in the form of synthetic ammonia and 
3^000 tons of cyanamxde The woild*s annual capacity fox fixing 
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nitrogen was estimated in 1937 at 3 7 million tons and in 1940 
at 4 1 million tons, coal bye-product nitrogen bringing the last 
figure to 4 65 million tons Chile salt petre is not included in 
these figures 

Indian soils aie deficient m nitiogen and phosphates due to 
the inadequacy of manure and the soil erosion caused by heavy 
rainfall The quantity of fertilisers used in India is negligible 
Even a small and industrially backward country like Egypt uses 
233 lbs per acre as against India’s 0 61 lb per acre Conse- 
quently the yield of the Indian soil is considerably inferior to 
that of other countries Thus in 1939-40 the yield per acre of 
rice was 1 01 tons in tl^e USA, 1 61 tons in Japan and only 
0 35 ton in India In the case of wheat, the USA produced 
0 37 ton, Canada 0 52 ton, Austraha 0 42 ton and India only 
0 35 ton per acre The same was the case as regards sugarcane, 
Java produced 54 91 tons, the USA 20 06 tons and TnHin only 
12 66 tons The position was no better in the case of raw 
cotton while Egypt produced 515 lbs per acre and the USA 
246 lbs per acre, India produced only 100 lbs per acre With 
better manuring, ample water supply and adoption of scientific 
methods, there is no reason why the yields of food grams and 
commeicial crops in India should not be made to reach the level 
attained in the highest producing countries of the world It is 
estimated that with proper manuring the crop yield in this 
country could be raised by about 200 to 300 per cent Various 
experiments conducted at Pusa, Madras, Bihai and Burma have 
shown that the use of phosphates and supei phosphates greatly 
increase the yield of all crops, particularly of paddy The best 
results were obtamed by using mixed manures containing mtro- 
gen and phosphates 

The two important fertilisers are superphosphates and ammo- 
nium sulphate The production of superphosphates m India at 
present is spasmodic and dependent on the availabihty of sul- 
phunc acid About 2,000 tons of superphosphates were produc- 
ed fiom bones, horns etc and about 6,000 tons used to be imported 
before World War II 

At the present time bone superphosphate is being produced by 
Messrs Parry & Co , Ltd , and D C M Chemical Works, Delhi 
Plans are afoot for the regional development ot superphosphate 
manufacture The output in each factory is to be limited by the 
availabihty of bones in the neighbourhood and the prospective 
demand for superphosphate in the near future This would 
nedessitate a sort of embargo on the export of bones In the 
course of superphosphate manufacture from bones it would be 
possible to produce taUow and glue as bye-products It is worth- 
while to consider the question of producmg superphosphate from 
imported mineral phosphate as a long-range problem The Tariff 
Report on Heavy Chemical Industry, 1929, commended the idea 
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2 Ammoniitm: Sulph\te 

Sulphate of ammonia is the most widely used and impoitant 
nitrogenous plant fertiliser It contains one fifth of its weight 
in nitrogen, an element which is essential for the gi owth of plants 
As crops are giown and removed a ceitain quantity of nitrogen 
IS also removed from the soil In the latter half of the last 
century it was discoveied that sodium nitiate could, to an extent, 
supply the nitrogen deficiency, as it contained nitiogen in a 
suitable foim that could be absorbed by plants But, it was feaicd 
that natural resources of nitrogenous fertilisers combined with 
by-product ammonium sulphate would not be sufficient to 
increase production of foodstuffs in proportion to the lapidly 
expanding population of the World 

In 1913 Haber discoveied the process of synthesising ammo- 
nium sulphate in an economical way from raw matciials which 
are abundantly available The setting up of several plants by 
Germany for the manufacture of this product was followed bv 
othei nations after World War I The Impeiial Chemical 
Industries elected their first plant at Bilhngham Before the 
beginning of the Woild War II, theie weie over 76 plants 
manufacturing this fertiliser m diffeient countries of the world 

The chief raw materials foi the manufacture of synthetic 
ammonia are nitrogen and hydrogen which combine under cei- 
tam conditions to form ammonia Nitiogen may be obtained 
by the liquefection of air, by burning the oxygen of air with 
hydrogen, or along with hydrogen by the semi-water gas piocess 
using coal, am and steam The manufacture of hydiogen is the 
most expensive part of ammonia manufacture accounting for 
60-70 per cent of the cost There are three mam sources of hydro- 
gep (a) from coke-oven gas, as a by-product m the distillation of 
coal in the manufacture of coke or soft-coke In countries! ike 
Belgium and France, there aie big coke oven plants and the 
hydrogen from this source has been utilised for the manufacture 
of synthetic ammonia In Bengal and Bihai there are several 
coke oven plants In order to utilise hydrogen it will be essential 
for the coking companies to mstal their own ammonia synthesis 
plants (b) ^^en steam is blown over a bed of glowing coal or 
coke, water gas which contains hydrogen is obtained This 
source of hydrogen is available where coal is very cheap (e) By 
the electrolysis of watei in those countries wheie electno 
current is very cheap and where coal is not available this method 
of production of hydrogen has been adopted This process may be 
feasilile m small establishments with an assuied market in the 
immediate neighbourhood In India nowhere will electricity be 
aWilable in sufficient quantity for the manufacture of large 
gijantity of ammonia by the electrolytic process 

Nitrogen and hydrogen obtained by methods described above 
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aie mixed together m the proportion of three volumes of hydro- 
gen to one volume of nitrogen, passed undei heavy pressure 
through a converter over a suitable catalyst of iron, plus some 
promoters maintained at temperatures between 450°C and 
600*^0 Hydrogen and nitrogen unite to form ammonia After 
manufacturing ammonia it must be turned into some form of 
ammonium salt before being given as fertiliser The common 
compound used m agriculture is ammonium sulphate or nitro- 
chalk Bui for making ammonium sulphate sulphuric acid or 
gypsum IS requaed Sulphuric acid is chiefly produced In 
countries like Italy, Japan and the USA and elsewheie where 
sulphur IS available in large quantities India unfortunately 
lacks this material, even the recently discovered sulphur depo- 
sits of Baluchistan being too small for this industry Thus as 
sulphur IS to be impoited from abroad, this basic industry can- 
not afford to be founded on sulphur as raw material m India 

An alternative method is to use gypsum for converting ammo-* 
ma into ammonium sulphate Fortunately, gypsum is avails 
able in India in sufficient quantities There are large deposits 
of it in the salt ranges near Khewra or Man on the Indus and is 
available at Rs 2 to Rs 3 a ton Before the war, about 70,000 
tons of gypsum were produced here Though the Indian gypsum 
contains impurities of silica, alumina and calcium carbonate, 
it is found suitable for the manufactuie of ammonium sulphate 
According to this method ammonia is led into a saturator 
containing powdered gypsum in suspension Carbon-dioxide 
is also passed Ammonium carbonate reacts with gypsum to 
form ammonium sulphate and calcium carbonate Ammonium 
sulphate which is soluble is separated from the insoluble calcium 
carbonate by filtering Ammonium sulphate is crystallised from 
the solution 

The alternative nitrogenous fertihser, nitrochalk, dispensed 
with sulphur or gypsum in its manufacture, and is widely used in 
Germany and other countries It is much cheaper to produce 
also But so far it has not been tried on Indian soils thoroughly 
For manufacturing nitrochalk a part of the ammonia is oxidised 
into nitric acid and this nitric acid is made to combine with 
ammonia to produce ammonium nitrate On adding limestoney 
calcium ammonium nitrate or nitrochalk is obtained This salt 
contains about 16% of available mtrogen as against 20% of 
ammohium sulphate The Technical Mission on Artificial Fertl-* 
hsers recommended in its report that for a long-range policy 
systematic tiials should be conducted u^th ammonium nitrate 
and nitrochalk on Indian f-oils II founa batistactory furthej? 
development of fertihser inductry could be based on the produp-^ 
tion of nitrochalk 

Nitrogen compounds are important for defence purposes also# 
Ammonia can be made into nitric acid by the oxygen of the air 
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and this acid is required for themanufacture of explosives needed 
not only tor military purposes but also for civil purposes e g ui 
coal and other mines, railway construction over difficult teiram 
etc 

The total prewar consumption of ammonium sulphate in India 
was of the order of 90,000 tons a year, moie than half of which 
went to sugaicane, coffee, tea and lubbei plantations The 
Indian demand for ammonium sulphate was met' largely by 
imports But during the war, imports weie drastically cm tailed 
The following table shows the production and consumption 
figuies before and dm mg the wai 

(Figures in ions) 



1938—39 

1942—43 

Imports 

76,748 

1,361 

Indigenous Production 

14,860 

25,080 

Total Supply 

91,608 

26,421 

Less exports 

1,313 


Total consumption 

90,295 

26,421 

Market prii>o per ton 

Rs, 108 

Rs 260 


Imperial Chemical Industries Ltd , is the principal suppliei ol 
ammonium sulphate to India and full credit must be given to 
that organisation foi field experiments and propaganda ui favoui 
of the use of feitihsers 

Developments in war time, cuitailing imports of iicc fiom 
Burma coupled with a bad harvest and the destruction of ciops 
by cyclone and floods m Bengal in 1942, brought to the torelronl 
the problem of food A conference of mduslriahsts and repre- 
sentatives of Government Departments was held m 1943 to tackle 
the production of ammonium sulphate in the countiy A 
Technical Mission was appointed to advise on the pioduction ot 
artificial fertilisers in India The Mission recommended that a 
single plant producing 350,000 tons of sulphate of ammonia per 
annum would be the most economical unit Although the 
site recommended was Harduaganj, Government decided to 
estabhsh initially a factory at Sindu, near Dhanbad in Bihar 
Governmentm giving prefeience to Sindri as against Hardua- 
ganj were actuated by considerations ot greater potential advant- 
ages of Smdri, which is very neai the coal deposits The pioxi- 
mity to coal area, it is beheved, will make it poss ble to develop 
othei industries such as dye stuffs etc The Sindu plant, it has 
Ijeen announced, would be State-owned and State-controlled 
T^ie necessaiy plants aie to be imported tiom tlie USA 
Government are also investigating the prospects of erecting 
another unit of 100,000 tons per annum on a site somcwheie 
^outh of the Vindhyas, 
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To produce 350,000 tons of ammonium sulphate, 536,000 tons 
of gypsum and 178,000 tons of coke and 249,000 tons of coal 
would be required Adequate quantities of gypsum would be 
available from Khewra in the Punjab, Jodhpur and Bikaner 
In the production of coke the five existing coke oven plants in 
Bihai have a surplus capacity of 500,000 tons a year Therefore, 
there is no need to feai any shortage of coke Approximate 
capital cost of the Smdn factory is estimated at 10 5 crores of 
rupees, and the factory would give employment to 155 people 
for supeiior posts and2,283 workers 

In the meantime, the Tiavancore State has foiged ahead in 
the production of fertilizers, by using producer gas There are 
no available coal supplies nearby, but the State has extensive 
forests which could supply large quantities of wood Witli the 
help of expel ts from outside as well as from within India, the 
Fertilizers and Chemicals, Travancore, Ltd , has alieady erected 
a large factory at Alwaye, consisting of six distinctive plants 
The producer gas plant converts 250 to 300 tons of wood per 
day into producer gas, the steam iron hydrogen plant is the 
largest of its kind in the world At the ammonium sjmthesis 
plant, which is the nerve-centre of the whole factory, the synthe- 
sis of the two gases is brought about by catalytic action at high 
pressure Production has already commenced — the first crys- 
tals were made in June 1947 The plant has a capacity of 

50.000 tons The sulphuric acid plant is the largest in India, 
being designed to produce 100 tons a day 

Much thought has been given on the porblem of supplying the 
large quantities of wood required by the producer gas plant, and 
the Foiest Industries Co Ltd , has been formed which now 
carries on lumbering opeiations by using modern methods The 
company procured its lumbering eqmpmentfiom theAmericen 
War Department 

This output from the Alwaye factory together with the present 
production of this product, which is placed at about 30,000 to 

40.000 tons from coke-ovens and the Belagula synthetic ammo- 
nium sulphate plant and the output of the proposed factory at 
Smdri will raise the aggregate supplies of ammonium sulphate to 
nearly i million tons Even this would be inadequate to meet 
the requirements of Indian agriculture Hence the need for 
supplementmg this by estabhshing more factories pxoducing 
nitrogenous fertihsers other than ammomum sulphate such as 
Ammonium nitrate and ammonium phosphate etc If India is 
to develop her agricultural potentialities fully to maintam hei 
increasing population she would require at least 6 milhon tons 
of ammonium sulphate and one nulhon ton$ of superphosphate^.^ 
For her 20,000,000 acres of irrigated land under rice alone, at 
about 1 cwt per acre of each of these fertilisers India should hav^ 
1,000,000 tons of each fertiliser It would therefore be desirable 
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to fix a programme to aim at a taiget figuie of 1,000,000 tons ot 
each of these fertilisers This can m no way be considered ambi- 
tious, for, even a small country like Egypt uses 500,000 tons of 
fertilisers per annum 

Though potassic feitihsers are not consumed to the same 
extent as nitrogenous and phosphatic compounds, they are essen- 
tial foi a balanced nutrition of plants The common compounds 
used aie muriate of potash, potassium sulphate and potassium 
nitiate Then consumption in India is small at the present time 

It IS possible to produce considerable quantities of potassium 
chloride in India by recovering it from sea-salt bitterns 

It IS not out of place to refer here to the dram of valuable ferti- 
liser mateiials from India m the form of oil-cakes, fish manure, 
bone meal etc These also should be used foi enriching the 
Indian soils instead of exporting them Production of concentxal- 
ed feitilisers such as ammonium phosphate should also receive 
attention m any comprehensive plan for a full-fledged feitiliser 
industry 
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Explosives 

1 Generai. 

Explosives have both peace-time and war-time uses In timea 
of peace they save unnecessary labour and strain in tunnelling 
mountains and dislodging locks, and in mining the vaiious mine-' 
rals from the bowels of the earth In war emeigency they provide 
the materials for national defence The important explosives in 
common use are dynamites (containing nitroglycerine, wood meal, 
nitie and kieselguhr), blasting gelatine (containing nitroglycerine 
and nitrocellulose), trmitrotoluene (TNT), picric acid (trinitro- 
phenol), ammonium nitrate smokeless powder (nitrated cellulose 
gelatinised by acetone), cordite (British standard smokeless 
powder containing both nitroglycenne and nitrocellulose), black 
powder (mixture of potassium nitrate, sulphur and charcoal 
powder), mercuric fulminate and lead azide The explosives are 
classified as high explosives, propellants and primers High 
explosives of which tiimtiotoluene, picnc acid and ammonium 
xutrate are a few examples, are capable of withstanding a high 
degree of shock, but possess very great shattering power and 
disruptive effect Propellant explosives aie explosives used in 
firearms as well as propellants for mihtary use Smokeless 
powdeis having nitrocellulose base are the commonly known 
propellants Piimers (mercuric fulminate and lead azide) are 
characterised by a high degree of sensitivity and are used to 
initiate the explosion of a less sensitive explosive 

Manufacture of explosives is a basic industry It is left to pri- 
vate enterprise in the U K , the USA, and some other countries 
In India it is a state enterprise, and till recent years manu- 
factuie of propellant explosives was carried on at Aruvankadu 
in the Nilgins in South India As a result of the recommendation 
of the Chatfield Committee, the Ammunition Factory at Kiikee 
was modernised and the manufacture of high explosives was 
carried on during the war penod This development has enabled 
India to achieve a certain measiue of self-sufficiencv in 
World War II 

The explosives factory at Aruvankadu, engaged pimcipally 
m the manufacture of cordite is equipped for the production of 
sulphuric acid and its conccrrration and ioi productioi). of 
mtnc acid by the catalytic oxidation ol ammonia It can also 
produce acetone from alcohol These developments have obvi- 
ated to a gxeat extent the need for the transport of principal raw 
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materials to the factory site Glycerine for the maniifactuie of 
nitroglyceiine is pin chased from the indigenous soap manufac- 
turers (Tata Oil Mills, Godrej Soap Works, Lever Biothers and 
Swastik Oil Mills) and cotton hnters for nitrocellulose manufac- 
ture are available in plenty in the country 

Nitration is the principal operation m the manufactuic of both 
nitrocellulose and nitioglycerme The mixed acid foi nitiation 
of cotton waste has the following composition 71 per cent of sul- 
phuric acid, 21 pei C 2 nt nitric acid, 7 5 pei cent water, and 

0 5 per cent of nitrous acid as impurity Twenty pounds of 
cotton are nitrated with 650 pounds of mixed acid ot the above 
composition The cotton hnters are purified by digestion under 
pi essure with a dilute solution of caustic soda to reduce the con- 
tent of vegetable oils resins and other impurities Purified cotton 
waste IS immersed in mixed acid and kept under agitation for 30 
minutes at a temperature of 30® to 35®C Nitrocellulose is separa- 
ted fiom the acid by centrifuging and drowned m an excess of 
watet The washing is lepeated several times with boiling watei 
and also m a slightly alkaline medium 

Manufacture of nitroglycerine requires a high giade glycerine 
of about 99 per cent purity and having a specific gravity of about 

1 262, and a high viscosity Mixed acid has equal parts ot sul- 
phuric and nitnc acids Glycerine is added to the mixed acid 
gradually and the tempeiature range during nitration is 
maintained between 50® and 37° F The lesulting mixture of 
nitroglycerine and spent acid is run into a sepaiatmg vessel 
where in the course of about 3/4 of an houi, two separate layers 
are formed with nitioglycerme on top The nitroglycerine is 
drawn off, and the last tiaces of acidity are lemoved by washing 
with a weak solution of sodium caibonate 

The “double base“ powder coidite is piepaved at Aiuvankadu 
It consists of nitroglyceiine and nitrocellulose together with 
mineral jelly and a stabilise! 

2 High Explosives at Kirkee 

The principal explosives or explosive ingredients manufactmed 
at the high explosives factory situated about 4 miles from Poona 
are trinitrotoluene, ammomum nitrate and amatol Toluene foi 
the nitration is supphed by the Tatas, while nitiic acid lequire- 
ments are partly met by producing ammonia fiom ammonium 
sulphate by distillation with slaked lime and finally oxidising the 
ammonia to nitric acid by the catalytic process The factoiy is 
also equipped for denitrating the spent acid and concentrating 
sulphuric acid Lime lor ammonia manufacture is purchased 
from outside and it proved to be a matter of extreme 
difficulty during wai -lime to obtain unifoim and regular supplies 
of high grade hme. 
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Trinitrotoluene is produced by nitrating toluene m more than 
one stage Its purity is of great significance fiom the stand- 
point of stability and the most important criterion of purity is 
the setting point Ammonium nitrate is produced by the inter- 
action of ammonia and nitric acid and it is crystallised under 
proper conditions Amatol is a high explosive consisting of 
trinitrotoluene and ammonium nitiate (20 80) and it is produced 
in considerable quantity at the works 
The factory produces the primers mercuiic fulminate and lead 
azide The law materials viz mercury and sodium azide are 
both imported Mercuiic fulminate has been the most satisfac- 
tory primary detonating compound It is made by dissolving 
meiciuy in a laige excess of 60 per cent mtric acid and adding the 
solution to 95 per cent alcohol with arrangements for controlling 
the temperature Mei curie fulminate precipitates as a fine white 
powder The disadvantage of mercuric fulminate is the high 
price of mercury because of uncertain supphes 

In the last few years lead azide has become as important as 
mercuric fulminate It picks up its maximum high velocity 
more rapidly than fulminate and hence a smaller weight of charge 
will have the same detonating effect Another advantage is the 
leady availability of raw materials It is produced by reaction 
between sodium azide and a soluble lead salt 

3 Military Explosives and Industrial Explosives 

Military explosives for artillery consist of a propellant filling 
the cartridge and serving to force the shell with high velocity and 
the bursting charge in the shell which shatters it after it travelled 
a certain distance The propellant is a mild explosive consisting 
of cordite or other gelatimsed nitiocellulose It is fired by a 
hammer below which ignites a fulminate cap The black powder 
m the cap explodes and flashes into the propellant 

The shell contams the high explosive such as T N T or amatol 
or picnc acid It travels to the desired pomt and gets shattered 
into fast moving fragments which become the actual missiles. 
The shell may also contain, besides the burstmg charge, balls 
packed m rosm or black powder when it is known as sharpnel 
^heil Or it may contain a war gas instead of the balls The 
shell IS Ignited by a fuse properly set 

Industrial explosives chiefly used are dynamite, a high explo- 
re, black powder, a mild explosive, and mixed explosives such 
as ammonium nitrate mixtures Liquid oxygen with charcoal 
IS also an industrial explosive 

Dynamite is distinguished from the solid organic explosiycs 
which axe used for military puiposes and from low \Glocity com- 
mercial explosives of the black powder type There tS no sbaid- 
ard composition for dynamite, and nit'^oglycerme, the mo&t 
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characteristic ingredient, varies from 5 to 90 pei cent Ammonium 
nitrate, combustible absorbents (kieselguhr, wood pulp, staich 
etc ) freezmg point depressants (nitroglycol, nitiochlozhydims 
etc ) anti-acids (calcium carbonate) are the other ingredients 
commonly employed The dynamites are classified as non- 
gelatinous dynamites and gelatin dynamites The lattei contain 
nitrocotton along with nitroglycerine Of the gelatin dynamites^ 
blasting gelatin is the strongest industrial explosive 

A suggestion now being considered is that the explosive facto- 
ries in India should utilise its technical peisonnel for the manu- 
factuie of commercial explosives which are the principal items in 
the impoits It should also be consideied whetliei it is not 
desirable that they should manufacture low mtiogen nitrocel- 
lulose which IS the principal ingredient of celluloid and nitro- 
cellulose lacqueis 

(C f table on next page ) 
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CH \PTEK KXVl 


Alcohol (DjfeUlloiies; 

l PhvWvu 

Alcohol ha^ a wide latige of uses and theietoic its piodauiun 
ifa a basic industiy Large quantities ot it aie used tor potable 
and medicinal puiposes, and foi making paints, vainishes, etc 
It enteis largely into tinctures, anaesthetics, etc It is the 
source of denatured spirit, which is used lor cooking and luttiiy 
othei purposes Powei alcohol is used as motoi luel The 

industrial importance of alcohol lies also in the fact that the 
following articles aie made from spirit as lequiied lor wai 
purposes — acetone (used essentially foi exploMves), fuel foi 
tommy cookeis, an loam solution, jack lluid, and dope thinneii* 
Ethyl alcohol has also been used in India tor the manufacture of 
chloroform and ether which are valuable solvents, and 
anaesthetics 

The bases foi manufacturing alcohol are molasses and mahua 
flowers Alcohol is produced by the fermentation of the sugai 
content of the raw material By treatment it can be conveited 
into such articles as, (i) country spiiit, (li) rectified spirit, (in) 
India made foreign liquor, (iv) power alcohol and (v) denatured 
spirit There are also by-pioducts like carbon dioxide and fusel 
oil It is also possible to recover potash from the spent wash, 
but Jhis has not been done on a commercial scale m India 

Qountry spirits aie used largely for home consumption, recti- 
fied spirits are used for medicinal purposes and in ammunition 
factories for manufacturing fulminates Foreign liquor like 
whisky, brandy, rum and gin are made from alcohol The use 
of power alcohol as motor fuel has been coming into great promi- 
nence for supplementing the supply of petrol In Hyderabad 
and Mysore States this is widely used in the state transport 
system Power alcohol is also used for dope manufacture and 
for medicinal purposes 

Centus of pwduetton Of the raw materials mentioned, mola 
sses is obtained in large quantities as a by-product of sugar manu- 
facture Hence the importance of the alcohol Industry in the 
U P which is the largest centre of sugar industry Beloie the war 
the use of molasses for this purpose was not extensive Bihar 
has large supplies of molasses and has coal (which is essential for 
the* mdu8ti'y),but it has been laggmgbehind in alcohol production 
Thq mahua flower is mostly found m U P- a,nd C P*, hi C P the 
akohol manufactured is almost entirely from mahua fioweri* 
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In Bombay and Madias also, alcohol i<3 made liom mola<?sc«% 
available m the piovmces Bonf^al supplements its supply from 
Bihar and the U P 


2 In War-Timj: 

Wai has given a great stimulus to the production of alcohol 
Laige demands for alcohol came from the Coidite Factoiy 
(Aravankadu), High Explosive Factory (Kirkee), Ordnance 
Services and Railways, and Central Provision Office In 1943 
the demands foi all these defence purposes mounted to 1,003,000 
gallons Anothei million gallons was used for war effort m an 
mdiiect way, le, for use m medicines (DG,IMS), fuel for 
Tommy cookeis, Jack Fluid, Air Foices De-Icing Spirit, Aero- 
plane Dopes, etc Of this 300,000 to 500,000 gallons went to 
diugs and medicines The total use for defence purposes came 
to 3,435,000 gallons m 1943 

At the same time the potable and medicinal use of alcohol also 
increased largely, especially as there has been a great expansion 
of the fighting forces 

In order to meet the increased demand new distilleries weie 
started in U P on the pattern of the Barbet still installed at 
Meeiut Many of them went into production duxmg the last 
years of the war and at present theie aie about 15 up-to-date 
distilleries in U P capable of producing lectified spirit They 
are installing dehydrating columns to produce absolute alcohol 

The following are the production figures of potable and indus- 
tual alcohol in thousands of L P gallons from 1938-39 onwards 



1938-39 

39-40 

40-41 

41-42 

42^43 

43-44 

Country 

spirit 

7202 1 

6131 

6 

6937 2 

7605 0 

9417 

1 

1119 9 

Brandy 

24 7 

37 

9 

69 9 

96 8 

161 

7 

174 2 

Whisky 

16 9 

27 

3 

35 9 

57 0 

129 

1 

226 6 

Rum 

60 0 

47 

7 

91 1 

145 0 

262 

7 

341 5 

Gin 

10 6 

16 

0 

22 G 

40 0 

132 

8 

226 9 

Other sorts 

5 2 

6 

6 

7 4 

14 2 

44 

4 

59 8 

Rectified 

spirit 

487 4 

558 

3 

SIO 9 

1311 2 

1273 

3 

1623 6 

Denatured 

spuit 

2168 7 

2420 

8 

2611 6 

2586 8 

2171 

5 

2177 3 


In 1944-45 pioduction of rectified spirit and denatured spirit 
rose, to 2,200, 752 and 2,604, 463 L P gallons respectively 
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Thus out of about 10 6 million L P Gallons of alcohol distilled 
in 1942-43, only about one-third went into defence lequiiements 
and the remaining two- thuds was used foi civilian consumption 
There is scope tor further production, if need be Some poition 
of the molasses produced in the U P and Bihar is used up m 
sweetennmg tobacco, and the rest is either destroyed oi tluown 
into the fields as manure The possibility of using this foi alcohol 
manufacture depends on the pace of mdustiial development in 
India and the availabihty of expoit markets in the futuie Muc^ 
will also depend on the pioduction cost factoi 

3 Prospects 

There is no doubt that the Alcohol industry has vast prospects 
before it The demand from the ammunition factoiies will no 
doubt fall, but a large extension of the use of powex alcohol 
and of denatuied spint is likely With large plans of mdustuai 
development before the country, many more lactones mav bo 
required in the future 

After the wai the production capacity has inciea&ecl to lt7 
million gallons, but actual production has slightly fallen 

It is not unlikely that a small fraction of the pioduction may 
be exported as India-made foreign liquor and denatured spirit 
Possible new lines of production — ^Manufactme of (i) ether 
on a commercial scale (for medical purposes) and (ii) hignei 
alcohol (for amyl, butyl, iso-propyl, etc ) The manufacture oi 
synthetic essences (fruit essences) is also possible 
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Pigments, Paints and Varmshes 

1 General 

The modem paint industry is essentially a product of the twen- 
tieth century, for it was the war demand of the years 1914-18 
for its products that gave impetus to and scope for its rapid deve- 
lopment Production had to be expanded and new formulae 
explored to meet the increased demands of the embattled navies 
of the world and the strategic requirements for camouflage and 
other purposes 

In India the first modern paint factory was set up m 
Calcutta, in 1902, by the enterprise of a foreign steamship 
company, who weie prompted by the fact that much money 
would be saved if the paint they required in vast quantities 
during oveihaul at the end of the journey, could be manufactured 
m India A second factory was estabhshed only after eighteen 
years, but since then progress was very qmck and many more 
factories came into being, with the result that the estimated 
production for 1937 was 20,000 tons and for 1938 about 25,000 
tons This, however, met only about 60 per cent of India's 
requirements For the balance, India depended on imports 
chiefly from the U K , Germany, Japan and Belgium 

In modern industry paints, varmshes, enamels, distempeis and 
dry colours are of great importance They are used for coating 
the interior as well as the exterior of public buildings and dwelling 
houses High grade enamels are used on tramways, buses, iliil- 
way carriages and ships Varnishes aie used for a variety of 
purposes anti-corrosive compositions for iron and steel works 
anti-fouling compositions for use on ships' bottoms, special 
formulations for corrugated roofs, worltshops and factory machi- 
nery, lead-free paints, varnishes and enamels for the food mdus- 
tnes, stoving black and enamels for cycles and other steel pro- 
ducts, enamels for furniture trade and petrol cans, stoving lac- 
quers for tinware, collapsible tubes etc and insulating varmshes 
for electrical equipment are only some of the wide range of pro- 
ducts of paint industry Thus this industry is a necessary 
-adjunct of civihzed life today 

A paint or enamel is produced by grindmg together a pigment 
or mixture of pigments with oil or specially compounded varnishes 
adding driers and thmners suitably, A varmsh is obtained 
by cooking a drying oil like linseed oil with a varnish making 
gum, adding proper driers and thmners 
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This country is rich m most of the required raw mateiials 
■Excellent linseed oil, an important paint vehicle, is available at 
low cost and in abundance, tung oil comes fiom China, but experi- 
mental growing of tung trees in tea estates of Assam and else- 
where has been undertaken in an effort to develop mtenial 
sources of tung oil Raw materials such as barytes, bauxite, 
gypsum, china clay, asbestine, kieselguhi, magnesite, red and 
yellow ochres, micaceous oxide ol iron, synthetic oxides of non, 
xlmemte, rutile, lead chromes, zinc chiome, Prussian blue, Biuns- 
wick green, chromium oxide green, rosin, esteigum, cashew shell 
oil, shellac litharge, manganese dioxide, pitch, bees’ wax, shellac 
wax, paraffin wax, hide glue, casein, dextin, turpentine, methyl 
alcohol, denatured spirit, fusel oil, acetone, turpentine substi- 
tute and coal tar distillates are all indigenous Among synthetic 
pigments, white lead, red lead, zinc oxide and leaded zinc oxide 
are being produced by Indian lactones, but fiom imported metals 
Other important items such as copal gums, synthetic lesins* 
chlorinated rubber, lithopone, titanium dioxide, lamp black, 
ultramarine blue and frigment dyestuffs have to be impoxted, but 
xt may be expected that when Indians natuial resouiccs and 
potentialities, mmeial, vegetable and animal, are more fully 
surveyed and exploited, the entiie lange of materials required 
tor the industry may be found here 

' 2 Synthetic Pigments 

Synthetic pigments find a wide range of uses in diffeient 
industries Their indigenous maiiufactuie in India was a gieat 
boon during Woild Wai II Zinc white (Zno), led 
lead and white lead aie produced in considerable quantity 
Making use of imported metals and manufactured chrome 
colours developed during the wax aftei the commencement ol the 
manufacture ot dichromates m India 

Manufacture of zme- white was started in May 1939 by Messrs 
Waldies Zinc Pigments Ltd It is being produced by the oxida- 
tion of zinc metal (spelter) The plant has a capacity of 4,950 
tons of zinc white per year The price of zme white is influenced 
1>y the pnee of zinc spelter For example, it sold at about 
Es 320 per ton when zme was selling at about Rs 215 per ton 
and at Rs 970 per ton when spelter was selling at Rs 925 pei ton 
In 1944 about 2,800 tons was purchased by the Government for 
direct and indirect defence needs, and about 100 tons was released 
for civil needs 

The manufacture of white lead dates from 1937 It is a basic 
carbonate of lead pioduced by the Dutch process In this process 
pig lead IS changed to white lead by the action of gases produced 
liy fhe fermentation of tan bark The process also requires 
acetic acid for facilitating the reaction. The Bangaloie White 
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Lead Syndicate Ltd began its manufacture at Konnagar 
Average pre-war production was 1,200 tons per annum The 
Indian Red Lead Factory Ltd is also attempting its production 
in recent times With pig lead selling at about Rs 220 per toup 
white lead (dry) was marketed at Rs 25 per cwt and white lead 
(moist) at Rs 29 per cwt During war-time, with pig lead selling 
at Rs 640 per ton, the price of white lead (dry) rose to 
Rs 765 and of white lead (moist) rose to Rs 842 per ton Govern- 
ment purchased about 1,100 tons during 1944 for direct and 
indirect defence needs and no white lead was leleased foi ci\il 
needs 

Ordinary and non-settmg type of red lead are both being 
manufactured in India Messrs Waldie & Co (Lead Oxides) 
Ltd commenced production at Konnagar in 1935 and Indian 
Red Lead Factory Ltd began its manufacture at Tollygunge 
m 1937 The average pre-war annual production of the former 
was 1,800 tons per annum and of the latter 1,200 tons per annum 
With pig lead selling at about Rs 220 per ton, the selling price 
of red lead was Rs 19 per cwt When the price of pig lead rose 
to Rs 640 per ton during war-time, led lead sold at Rs 794 pei 
ton Government purchases m 1944 amounted to about 1,300 
tons and about 100 tons were released foi civil needs Waldie 
& Co have also been manufacturing lithaige Its pre-wai pro- 
duction was 360 tons per annum and the production capacity 
of the plant is 600 tons 

Imports of the above pigments (in hundredweights) into 
British India were as follows — 



Bed Lead 

Litliatge 

Whtte Lead 

Zinc Lead 

1939-40 

8,581 

399 

8,857 

48,896 

1940-41 

3,323 

227 

3,725 

21,114 

1941-42 

11,255 

477 

6,624 

6,761 

1942-43 

1,804 

311 

1,827 

3,74t 

1943-44 

169 

65 

396 

1944-45 

5,237 

2 

205 



Tne estimated consumption of these pigments by diffeient 
industries during wai-time was as follows — 

Zinc oxide was consumed by the rubber industry at the rate of 
1,500 to 1,600 tons, by cable manufacturers at 100-110 tons, by 
match industry at 10 tons, and bangle and glass manufacture at 
25 tons per annum The rest was consumed in the paint industiy. 

Small quantities of white lead, about 20 to 25 tons per annum, 
was consumed in the manufacture of acid jars Similarly gl^ass 
accounted for 20‘*25 tons, batteries for 120 tons, potteries^ fov 
10 tons of red lead per annum. Rubber industry took 40 to 50 
tohs and batteries took 60 tons of lithaige. »The balanc^ of 
these pigments went into the pamt industry. 
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There aie some 62 paints and varnish factories on the whole, 
of which 22 are in the neighbourhood ot Calcutta, 28 in the neigh- 
bourhood of Bombay and 6 m the neighbourhood of Kaiachi, 
while ot the rest 4 aie upcountry and only 2 in the South The 
pronounced localisation in the Calcutta and Bombay centies is 
due largely to then being the most important consuming areas 
In Bengal the abundant local supply of linseed is an additional 
factor South India has similarly an advantage in that baiytes, 
which IS one of the mam ingiedients in a variety of cheap paints, 
IS an exclussive monopoly of the area (Cuddappah and Kuinool 
Districts of Madras Province) But only one factory is located in 
Madras and one in Hyderabad In most of the factories the 
machinery is operated by electric drive In the varnish section 
the pots are heated by coke or gas The amount of capital 
invested m the industry is estimated at Rs 150 lakhs The 
production in 1942 foi pamts and enamels was some 30,000 tons 
of which about 25,000 tons was consumed in India and the lest 
exported, almost wholly for mihtaiy consumption Oi the 
total Indian production, moze than 80 per cent has been sup- 
plied against war orders and only some 5,000 tons have been 
available for civilian purposes 

3 War-time Developments 

War IS a voiacious consumer of pamts and varnishes for multi- 
fanous purposes and millions of tons are consumed in camouflage 
and other uses In this country, the industry was called 
upon to supply camoudage pamts, anti-gas varnish and gas 
resisting paint Aircraft dope- camouflage paints are special 
preparations drying without any gloss or sheen, and conforming 
to the prescribed shades They are used on buildings, vehicles 
and on a vaiiety of othei objects Anti-gas varnish, formulated 
from wholly indigenous materials, hke shellac, glycerine and 
Imseed oil, is employed for proofing cloth to produce gas resistant 
fabric used m the anti-gas equipment The production of var- 
nish in 1943 was 400,000 gallons Nitro-cellulose dopes for 
application to aeroplane fabnc are now manufactured using 
waste film, shellac or castor oil Upto August 1942, it was 
thought that indigenous manufacture of dope was not practicable 
except by importing 80 to 90 per cent of the ingredients but here 
again experiments in evolving a new formula based mainly on 
indigenous matenals proved eminently successful In this new 
formula 85 per cent of material is indigenous and even the 15 per 
cent which is now imported will probably be available from indi- 
genous souxces The manufacture does not require any elabciate 
machinery We are now able to manufacture about 100,000 
galkms annually and this can easily be increased With slight 
modification, the formula can be adopted for car finishes, high 



278 


INDIA’S BASIC INDUSTRIES 


quality furniture, lacquer and manufacture of artificial leather 
As ‘luxury finishes' were completely displaced in war-time 
imports of raw materials from overseas were very much restricted 
However, for meeting the needs of war production, the following 
commodities were imported in 1942 — 

Lithophone 1000 tons fiom the USA 

Gum 350 tons from the Belgium Congo 

Colours 150 tons from the U K 

Turpentine substitutes 2 million gallons from the 

Persian Gulf 

Efforts were also made to develop raw materials at home In 
particular, mention should be made of (1) the introduction of 
bauxite as a pigment matenal, (2) the extension of the use of 
eaith pigments with a view to conserve chemically prepared 
whites and lead chromes, (3) the exploration of possibilities of 
ester gum and shellac, the only indigenous resins in replacement 
of imported copals and synthetic resins, and (4) the production of 
dehydrated castor oil which is a partial substitute for tung oil 


Production of Paints in India (Cwts ) 



1938-SO 

1939-40 

1940-41 

1941-42 

1942-43 

1943-44- 

Dry colours 

131,068 

148,029 

170,143 

193 ()7S 

128,389 

180,970 

P^ste paints 

196,843 

246,370 

250,372 

293,837 

233,603 

264,472 

Mixed paints 

166,667 

164,230 

223 831 

394,083 

355,600 

436, 69& 

Enamels 

11,282 

18,731 

23,034 

20,060 

40,173 

35,913 

Varnishes 

39,446 

47,982 

61,0U 

106,889 

164,320 

135J217 

Oils (excluding 

43,140 

61,101 

76,272 

104 917 

08,641 

96,635 

raw linseed oil) 
Total 

677,346 

686,843 

804,666 

1,119,614 

990,620 

1,149,872 


4 Prospects 

The expanded production of war time can now meet civilian 
demand, which is likely to expand greatly with industrialization 
and transport development Without any change in plant or 
any additional outlay of capital, the material used for camou- 
flage paints etc , can be diverted for the production of industrial 
finishes protective and decorative Should additional demand 
arise in regard to house paints, ship pants, etc the industry will 
be able to supply them as most oi the rau materials are available* 
m India 

For high quahty enamels and paints synthetic reams are- 
e^ential and could be made ftom raw materials available in- 
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India The most widely used synthetic resms aie phenol, formal- 
dehyde and glyptal The raw mateiials are crysol, a coal tai 
product, and formaldehyde which is already produced fiom 
methyl alcohol at Bhadravati Iron Woiks, Mysore Glypal is 
made from glycerine which is available in large quantity foi soap 
works and phthahc anhydride which can be made from naphtha- 
lene also a coal tar product Insulating varnishes which aie 
required for all electrical appliances can be made mostly liom 
synthetic resins 

The industry is organised m India on modern scientific lines 
and it IS claimed that in their laboratory equipment and research 
activities, the front-rank factories in India are not a whit be- 
hind those m the progressive western countries 

The future of the industry will depend on the pace of indus- 
trial progress m India 




PART F 

Natural Organic Materials 



CHAPTER XXVIII 


Vegetable Oils 

1 General 

Vegetable oils form the foundation of a laige number of im- 
poitant industries They are of two categories ‘essential oils" 
which are volatile, and ‘fixed oils' which are non-volatile and 
characteiised by a common structure Unlike essential oils 
which have a diversity of chemical constitution, fixed oils are 
glycerides of fatty acids Among essential oils are sandalwood 
oil, eucalyptus oil, a 3 wan oil, rose oil, lemon oil, khus oil which 
are derived from different parts of the plants, namely wood^ 
leaves, seeds, flowers, fruits, and roots and rhizoms respectively 
Linseed oil, groundnut oil, castor oil, cocoanut oil, mahua oil,, 
and cotton-seed oil are fixed oils 

Essential oils are used in medicine, m perfumes and cosmetics 
mdustiies, m aeiated waters and m the manufacture of agar- 
battis India abounds in a wide range of raw materials foi the 
exti action of essential oils Most of them still i emain un- 
utilised and some are exported m the law stale Some of the 
essential oils produced m India aie — lemon glass oil (270),, 
palmarosa oil (30-40), sandalwood oil (70-80), eucalyptus oil 
(20), ginger grass oil (2-3) and khus oil (3) [Figures in brackets 
indicate approximate production in tons m 1939 according to 
Schimmel's report] 

There is a considerable amount of foreign trade in essential 
Dlls Lemon grass oil, sandalwood oil, and palmarosa oil are 
some of the essential oils exported The value of the exports 
of seeds and oils averaged Rs 46 5 lakhs per annum during 
the quinquennium ending 1938-39 Imports of natural and 
synthetic essential oils durmg the same period amounted to 
Rs 22 lakhs per annum In view of the impoitance of essential 
oils for a number of industries, the Essential Oils Committee 
appointed by the Board of Scientific and Industrial Research 
recommended that measures should be taken to exploit the 
indigenous resources for the production of essential oils 

Fixed oils are much more important for Indians economy 
than essential oils A large quantity of the edible ones among 
them IS consumed as food Other uses of these vegetable oils 
are in the manufacture of soap and glycerine, paints and vqr- 
nishes, vanaspati and tallow substitutes, lubricants, Tui key- 
red Oil> and stearic acid Some of these oils have direct uges 
too Castor oil is used in medicine, and along with Some other 
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oils for illuminating purposes Some oils, especially coconut 
oil and gmjaliy oil, are also used for anointing the human body 
and hair Oil baths are well known m India 

Vegetable oils have been pioduced fiom very ancient times 
in village ghanis The expression of oils by ghanis, though 
inefficient m comparison with the modern expelleis, continues 
to be carried on even at the piesent time by villagers as 
a cottage industry In recent times improved models of ghanis, 
such as power driven ghanis, and improved Wardha ghanis 
have raised the efficiency of oil expiession by indigenous 
methods 

Howevei, great progress has been made dunng and aftei 
Woild War I in the mattex of modernising the oil milling 
industry Machinery which makes use of mechanical pressuie, 
hydraulic pressure and chemical process of solvent extraction, 
has been introduced The chemical process is the most efficient 
method of extiactmg oil though it is not much in vogue in the 
country at piesent The Indian Oil Products Ltd of Calcutta 
extracts oil by the percolation of benzine thiough the giound 
material from oilseeds and subsequent distillation ot the solvent 
The volatile solvent is used again in a fresh opeiation 

Hydraulic presses extract oil from cooked and wet seed- 
meal by the application of pressure They occupy very much 
space, involve high capital outlay, and xequue much laboui 
Therefore they are not preferred much 

Expellers are the most popular machinery ui India foi the 
production ot oil The common type ol expelleis m use aie 
the Anderson Duplex Super Duo, Kiupps standard and Sohler 
type They occupy less space, need little supervision, and 
are very efficient In their operation oilseeds are subjected 
to 'pressure in a cage with the help ol a shaft The shaft re- 
volves so as to produce giaduallv increasing pressure on the 
seeds which are earned fiom one end of the cage to the other 
Under this pressure the oil is expicssed fiom the seeds 

The distribution ot power mills which were opeiating during 
the period 1934-35 to 1938-39 was as tollow^^ -^Assam 15, Bengal 
44, Bihar and Onssa 38, Bombay 78, C P and Berar 64, Madras 
43, Punjab 61, United Provinces 61, Baroda 16, Bombay States 
5, Central India States 4, Cochin 35, Hyderabad 81, Kashmii 
7. Mysore 12, Travancore 63 The numbei ot Joint^ Stocic 
Companies engaged in oil-crushing at the end ot 1936- >7 was 
65 and the capital invested exceeded a crore of lupees 
Eaic Materials India is m a unique position in regard to tne 
production of oilseeds which are the raw materials for ve^- 
tshle oils The acreage under oil-seeds was well over 
milUons representing 7 5% of the total area under all crops 
The production of all kinds ot seeds exceeds 7 milhon tons 
worth about Rs 240 crores The following table shows the 
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production, imports and exports of some important oil-seeds — 


Av }aqe 



Prochiction 

Imports 

Quantilif erushel 
Expo) ts Total 

of s 

103*1 35 

to 

Oil seed 

{Tons) 

{Tons) 

(Tons) 

(Tons) 

103(> 37 
1033 34 

to 

Lin&eecl 

476,000 

10,000 

233,000 

200,000 

1937 ^8 
19 J4 35 

to 

Groundnut 

2,822 000 

Neghgible 

1,112,000 

1,200,000 

1938 30 
1911 42 

to 

Se^amo 

416,000 

— 

7,610 

346,090 

1943 44 
1034 35 

to 

Castoi 

116,000 

— 

23,000 

S7.20i) 

1038 30 
1932 31 

to 

Copi a 

200,000 

46,000 

— 

203,000 

10 JO 37 
1934 35 

to 

Cottonseed 

1,901,000 

— 

Negligible 

120,000 

1938 30 


Rape and 
Mustaid 

997,000 

— 

27,446 

820,005 


The production and expoits of principal edible seeds after 
the outbreak of World War II were as follows — 


(m 1000 tons) 



Otoundniit 


Rape <t Mustard 

Sesamum 


Pro 

duj('tiO)i 

Expo) is 

Pro 

dttjrtwn 

Exports 

Pro 

duction 

Exports 

1930 40 

3,222 

540 

1,116 

25 

416 

3 5 

1940 41 

3,702 

339 

1,103 

39 

433 

3 9 

1941 42 

2,586 

400 

1,089 

36 

414 

8 6 

1942 43 

2.821 

253 

1,070 

37 

457 

10 2 

1941 44 

1,263 

241 

955 

19 

466 

6 2 


The war penod witnessed a striking expansion of the oil 
crushing industry in India In the case of groundnut which 
IS the most important oil seed crop both from the standpomt 
of production and export, there was nearly 50 per cent reduc- 
tion m exports This was due to the closing of the continental 
markets after 1940 Therefore this surplus over the normal 
stocks within the country was utilised for meeting the reqxure- 
mcnts of the expanding vanaspati industry which made ad- 
ditional demands for groundnut oil to the extent of more than 
a lakh of tons Demand for groundnut oil for edible purposes 
also increased on account of the high prices of ghee and other 
oils on the one hand and the increase in the incomes of the 
purchasing groups which could not, so far, consume adequate 
Quantities of fats This provided an additional stimulus for 
the production of groundnut oil The production therefore 
rose from about 3 4 lakh tons in the quinquennium ending 
193T-38 to between 5 and 5 5 lakhs of tons* Madras, Hyderabad 
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and Western India States which were the laigest producers 
even before the war, began to crush the surplus of groundnut 
stocks within their own territories and export the oil to other 
Provinces. This movement of oil Irom surplus to deficit areas 
was of the order of 1 25 lakhs of tons in 1943-44: according to 
the Rail and River-borne Trade Statistics 

The production of rape and mustard oil was of the order of 
2 5 to 3 lakh tons during war period and the crushing industry 
expanded in war -time in the United Provinces which is the 
largest producer of mustard and rape seed 
Production ot linseed oil in India during the quinquennium 
ending 1936-37 was 67,000 tons The figure tor coconut oil 
production during the quinquennium ending 1938-39 was 126,000 
tons 

The expellers and crushing equipment were labiicated within 
India during this period and this was a great boon to the vege- 
table oil industry as lack of equipment proved to be a gieat 
bottleneck to other mdustnes 

There is full scope for the extension of vegetable oil inclustiy 
in India from the standpoint of the availability ot raw material 
Oil-cake is a valuable by-product of vegetable oils industiy 
It IS rich 111 organic matter and proteins, and the edible oil- 
cakes serve as food for cattle Both edible and non-edible 
cakes are sources of nitrogen in the lertilisation of soils They 
are superior to inorganic tertilisers on account of the humus 
which they contain They are slow-acting in the soil and im- 
prove its physical texture But their application is limited 
by their high cost and the difficulties of transporting such a 
bulky article At the present time the oil-cake resources are 
estimated at 1 85 million tons, equivalent on an approximation 
t© 92,500 tons, of nitrogen There is no prospect ol oil-cakes 
bemg available for manurial purposes in the future on account 
of the fact that, under the planned development ol animal hus- 
bandry, the requirements of oil-cakes as cattle feed exceed 
four times the present output 

UhlisaUon cf o^Js The most important use of vegetable oils 
such as groundnut, coconut and mustard oils, is for edible 
purposes They are rich in fats and serve as sources ot energy 
These oils m their raw state contain small amounts of fiee 
fatty acids, colloidal suspensions of albummous matter, fibres 
etc They become rancid in course of time and unfit tor 
human consumption Besides they are coloured and possess 
an unpleasant odour Therefore they are subaected to refining 
jand* deodourismg processes by some of the indigenous manufac- 
turers 

The per capita consumption in India of edible oils m 1944 
\Vas about 5 lbs Eveuvin the early ‘thirties, consumption 
per head was 44 4 lbs m the U K and 45 3 lbs m the USA 
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Even if the consumption is only doubled, the oil production m 
India will have to be increased by about 50 per cent 

Important lines of industrial utilisation of oils in India are 
soap manufacture and production of vanaspati oi vegetable 
ghee Even in the case of soap which is essential for cleaning 
and hygienic living, the per capita consumption in India is 
only 0 91 lbs as against 18 lbs in the U K Therefore, soap 
manufacture offers a promising outlet foi vegetable oils 

Similarly production of vanaspati made considerable pio- 
giess in India during the last decade Hindustan Vanaspati 
Manufacturing Co , Ltd Bombay, is the largest producer, and 
has established a greatr eputation for their Dalda Production 
is being stepped up from about 140,000 tons which is the present 
capacity to about 250,000 tons in the immediate future and 
this is only possible by assistance being given to the indigenous 
vegetable oil industry 

Lmseed oil is finding a modest market as a paint vehicle 
Castor oil is being used m large quantity for lubricatmg pur- 
poses and for manufacturing Tuikey-r€|d oil Mahua oil is 
being split up for steal ic acid manufacture Dehydrated 
castor oil has proved to be a valuable vehicle for painting 
The utilization of vegetable oils in 1944 for different purposes 
was approximately as follows — 

(1) Edible and cooking piu poses 900,000 tons 

(2) Ilhimmant, hair oil and external 


application 100,000 

(3) Soap makmg 100,000 

<4) Vanaspati 130,000 

(5) Paints and Varnishes 25,000 

<6) Other uses 50,000 


Total 1,305,000 tons 

India's foreign trade in some of the vegetable oils is con- 
siderable It was as follows m recent years — 


Impoi ts 



Cooomd Oil 

Linseed 

Oil 


Gallons 

Rupees 

Gallons 

Rupees 

1S3S-39 

6,853,986 

54,90,003 

115,932 

2,95,418 

1939-40 

10,087,327 

103,08,328 

61,169 

1,87,647 

1940-41 

14,877,688 

134,99,627 

17,347 

64,993 

1941-42 

11,116,981 

109,43,620 

14,405 

4,941 

1942-43 

1,284,519 

37,56,671 

16,469 

76,380 

1943-44 

8,949,845 

89,37,1^17 

2,294 

10,4?t5 
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It IS hoped that with the constitution and functioning 
of the Central Oil-seeds Committee, the internal utilisation 
of vegetable oils and other problems of tiade and 
technological lesearch will be receiving ample attention and 
that the vegetable oil industiy will make rapid progress in 
the country 


Starch and Allied Products 

Staich is a naturally occurring organic compound of complex 
composition, (CoHioOr,)n It has great food value and it is 
the source of eneigy to the human system It also finds use 
as a law material in industry As an ancillary raw material, 
it IS widely used in the textile industry for sizing the fabrics 
Its function in sizing is to bind loose threads, strengthen the 
yarn and hold weighting materials such as China clay It is 
also used as thickener in colour printing on cotton as it serves 
to increase the viscosity of the dye-solution It is present as 
a constituent in custard powders, ice-cream powders, and toilet 
powders It is also the source from which large quantities of 
dextrin and glucose are manufactured 

The common sources of commercial starch are maize, wheat 
and nee, potato and roots like tapioca Maize is the most im- 
portant law material in the USA, and a valuable edible oil, 
corn oil, is obtained as a by-product in the coiuse of extracting 
staich Germany derives hei staich supplies fiom potato 
In India maize (62 to 65 per cent starch content) is the princi- 
pal source of starch In Travancore State a laige quantity of 
tapioca IS gxown and if the crop is used for starch manufacture, 
neaily 30 to 35 thousand tons of staich would become avail- 
able from the State Production did start during war-tijne 
but as tapioca forms an important article of diet foi 
the poor, its conversion into starch was prohibited by 
Government 

Starch manufacture is mostly a mechanical piocess in which 
the corn seed oi germ, hull and gluten of maize, are separated 
Ixcm starch by suitable treatment after disintegration On 
hydrolysis, staich produces dextrin or British gum which is a 
valuable adhesive Corn syiup and glucose aie produced by 
acid hydiolybis of starch Corn syrup finds use in the con- 
fectioneiy and fruit canmng industry whereas glucose is ad- 
ministered as food during sickness and convalescence Glucose 
in the form of syrup is one of the principal law materials in 
tlie rayon mdusirV 

The staich industry in India dates from about 1935 and m 
1945 there were eleven licensed maize starch factories with an 
aggregate output capacity of 13,200 tons The following four 
fiictories are in addition to the eleven already mentioned*-!- 
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Output Capaoiii^ 
Tojlb 


1 Anil Starch Products Ltd , Ahmedabad, 7,200 

2 Hindustan Colour Chemical Manufactuimg 

Company Ltd , Baroda State, 6,000 

3 Rampui Maize Products Ltd , Rampur State, 4,800 

4 Bharat Starch and Chemicals Ltd , Jagadhn, 

N W Rly 4,800 


Total 22,800 


The production m 1944 was about 21,000 tons, and in ‘ uL)- 
sequent yeais the industry experienced consideiable dif^jcnlty 
jn securing the necessary raw mateual Tamarind seed was 
suggested by the Foiest Research Institute as an alternative 
jsource, but the industry is leported to have represented to the 
Tariff Board recently that there are difficulties in iixocehum^ 
and that cost would mount up 

The textile industiy is the largest consumer ol staich and 
With the size limited to 10 per cent of the weight of cloth the 
consumption amounted to 50,000 tons pei year 
Imports of starch, dextiin, etc. during war-time weie 
follows — 



Cwt 

Rs 

1939-40 

768,826 

70,06,606 

1940-41 

790,203 

83,89,935 

1941-42 

989,296 

1,21,77,856 

1942-43 

70,143 

14,36,078 

1943-44 

6,391 

1,70,388 



CHAPTER XXIX 


Wood Industries 

1 Introductory 

Wood IS a natural raw material which is inexhaustible lu 
supply, if properly looked after and if schemes of afforestation 
are implemented side by side with its utilisation It is superior 
to mineral products in this respect, because new stocks of wood 
can be created whereas minerals like coal, iron and petroleum 
get depleted with use 

From early times wood has been an important constructional 
material in its various forms viz teak, deodar, etc Its im- 
portance for this purpose suffered some decline with the advent 
of iron and steel However, it has come into its own in the form 
of plywood Due to the tremendous progress made in plywood 
manufacture by the use of plastic resins, heat and compression, 
thin wood veneers are welded together so firmly that neither 
heat noi moisture will cause them to separate By suitable 
arrangement of veneers, so that the grain in one runs in a 
different direction from its neighbours on either side, a material 
IS obtained which is lighter than aluminium and stronger than 
steel These developments made it possible to utilise plywood in 
aeroplane manufacture and for several constructional purposes 
Modem researches have also shown the way to transform soft 
woods like spiuce or poplar into moderately hard wood like oak, 
and moderately hard woods like beech can be made equal, to 
hard woods like ebony 

Wood has also been the raw material of a number of indus- 
tries In the form of wood pulp and bamboo pulp, it has been 
used in the manufacture of paper and artificial silk (rayon), 
hydrolysis, wood has been made to yield food materials 
like wood sugar Wood has also become the basis fox 
alcohol manufacture and large quantities of this chemical were 
produced dm mg World War II when the molasses situation 
became critic€d and the demand for alcohol, particularly in the 
sjmthesls of artificial rubber, became very heavy Distillation 
of hard wood is an important industry which produces 
charcoal and a wide range of orgamc chemicals Wood (pinus 
longifolia) 15 the source of naval stores like turpentine and 
resin 

The modern trend in timber utilisation is to use up evei^ 
particle of wood and eliminate waste. Sawdust, chips, etc. 
are made into sohd artificial wood The Masonite type of hard* 
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board, and multi-wall papei sacks which replace wooden and 
jute containeis foi packing agricultuial and engineering products 
are pioduced from wood waste So also telephone leceivers, 
wireless cabinets, ash-trays, etc 

Wood mdustiies are numerous, of basic importance are (1) 
sawing and milling, (2) plywood manufacture, (3) wood pulp lea- 
king and, (4) wood distillation These will be dealt with below 

2 Saw Milling 

Saw milling m India before the war was m a rather 
undeveloped state There was very little modern machinery 
at work m any province except perhaps on the Malabar coast 
and in a few scattered districts of Bengal and Assam The 
modern band mill has been introduced in these districts, but 
only with comparatively small machines 

A large portion, at least 80 pei cent of all timbei extracted 
from India is hand sawn and there are veiy few ioiest areas 
suitable ior the installations of laige saw mills because of the 
difficulty of exti acting sufficient quantities ot timber to a central 
mill site 

When Burma timber, particularly teak, was being imported 
into India, there was little necessity to utlilise inferior Indian 
timbers The reason for this was that Burma teak (probably 
the finest timbei in the world loi general puiposes) was very 
easily obtainable at reasonable puces With the entry oi 
Japan into war and the loss of Burmese supplies, it became 
necessary to utilise Indian timbers to the fullest possible 
extent The Timber Directoiate immediately started to erect 
miljs and to encourage saw milling in the districts Un- 
foi;tunately, theie was no modem machinery obtainable and 
light band-saw machines made m the Punjab had to be utilised 
The Central Government built three mills, one at Poona, one 
at Khandwa (CP) and one at Seom (CP), mainlv to supply 
timbei for the manufacture of ammunition boxes as these weie 
then much in demand Contracts for sawn timber weie placed 
With a large number of private saw-millmg conti actors who 
in turn set up small saw mills in districts to implement the 
existing sawing capacity Most of these mills weie equipped 
with the small Punjab band-saw which is not a very efficient 
machine, xt being too lightly built to deal with haid-wood sawung 
or anything m the nature of last cutting, In May 1942 and 
later, enquiries were made m the U S A to find out it anything 
was available in the way of more modern maclnneiy The 
llniber Duectoiate imported a large second-hand band mill 
from America, and this was elected at Jhelum in the Punjab 
Three large portable band mills were also imported and 
t^o of these were erected at the Timbei Depot, Bombay 
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and one at the Timber Depot at Calcutta Although the mill at 
JhelUm IS second-hand, it is much larger and more up-to-date 
than any mill at piesent in existence in the country 
The portable band mills are also better and biggei than the 
majority of the existing plants 

The fear is expressed that it may be difficult to develop the 
saw-milling industry to any great extent m India, (a) because 
theie are veiy few places where extraction of timber to a 
•central point is an economic proposition, and (b) because 
Indian timbers generally are rather inferior m quality and are 
not very suitable for export Generally speaking coniferrous 
soft woods grown m this country are heavily knotted, and hard 
woods are not available in sufficient quantities to be commeiciallv 
exploited Malabar teak does compete and has always com- 
peted in the market, but the volume of such timber is not great 
Acutal saw milling in India is vei-y much behind modem 
practice The care and attention required to be devoted to 
large band saws is generally not understood and this results 
in great wastage and inferior sawing Bad sawing is always 
a great disadvantage because, apart from the loss in cutting, 
the poor quality is reflected m the selling prices of timber 
In order to develop the saw-mllling industry, it will be neces- 
sai'y to ensure that there is a staff of tiained saw fileis avail- 
able for the work Attempts were made duiing war-time by the 
Timber Directorate to tram saw filers, but they weie very much 
handicapped by the absence of 'sufficient trained personnel for 
teaching The Timbei Diiectoiate brought a specialist from 
America to operate the laige null at Jhelum and also a saw filer 
from Burma on their staff as Assistant Director There aie 
not many otheis properly trained m the country 

It would be well worth while to set up a training school at 
fiome central point in India where saw fliers can be given a 12 
to 18 months course to fit them for the work An attempt 
was made in this respect by the Timber Directorate at Poona, 
but owing to the lack of trained leaching staff, not much 
progress was made 


3 Plywood 

Plywood IS a combmation of several plies or veneers glued 
•together so that the gram of any one ply is at right angles to 
that of the adjacent ply or plies Wood, even when propeily 
seasoned, has a tendency to shrmk or swell in vaiying climatic 
conditions This swelling or shrinkage takes place mainly 
across the gram In plywood the dimensional changes dlue 
to swelling or shrinkage of any one ply are kept down by the 
cross gram of the ply or plies ad;jacent to it and the arra^ge- 
^arent, therefore, ensures permanency of size and shape The 



WOOD INDUSTRIES 


29J 


cementing glue paitly sinks into the wood and, acting as a 
binder to the fibres, strengthens the plies themselves Ply- 
wood affords much greater resistance to sti esses caused by 
binding and can, therefore, be utilized more effectively for 
curved surfaces than solid wood and can also be piessed into 
various simple shapes. 

Plywood IS nowadays used for many important purposes 
It ean be used foi everything where timber is used and can thua 
leplace oi supplement timber to a great extent, m such indus- 
tries, for instance, as house-buildmg, furnitme-makmg, packing 
etc When a combination of lightness and stiength is neces- 
sary, as in the fuselage and wing consti action of aeroplanes, 
plywood IS being used in increasingly large quantities Ply- 
wood has largely replaced the common wooden boards m the 
manufacture of packing cases, such as tea-chests, opium- 
chests and travelling boxes of various kinds, where lightness 
consistent with the required degree of stiength is demanded 
For ornamental purposes also the advantages of plywood are 
being more increasingly lecognised Much economy can be 
effected in ornamental work by covering common utility 
plywood or laminated boards with thin veneers of costly de- 
corative woods 

The raw materials required for the manufacture of plywood 
are mainly two, namely, timber and glue oi cement Plywood 
imported into this country from Europe is made chiefly of birch 
and alder The imported Japanese plywood is mostly made 
of lauons from the Philippine Islands In India it appears 
there aie a laige number of species quite suitable for the manu- 
facture of cheap grades of plywood In the past, the choice was 
mostly restricted to bollock, hollong and semul Another com- 
moif timber used largely in a number of plywood mills in India 
IS that of the mango tree The other raw material requiied by 
the industry is glue used for binding the veneers into plywood 
Glues may be broadly divided into hve classes, viz , vegetable,, 
animal, blood albumen, casein and synthetic resm glues Until 
lecently the only kmd of glue used by the manufacturers of ply- 
wood m India was casern cement, the principal ingredients of 
which are casein, hydrated lime and water Casein is a by- 
product of skimmed milk The total production in India 
comes to about 1000 tons per annum, chiefly in the Bombay 
Province In commercial practice, lime-casein mixtures give 
the cheapest and most sabsfactory glues for plywood work 
The optimum composition is 30 parts of slaked lime to 100 parts- 
of casein and to this are added quantities of vaiious chemicals 
such as sodium silicate, sodium hydroxide, sodium fluoride, sodium 
carbonate etc , to make the glue less viscous, to increase its 
adhesive power and moisture-resisting pioperties and to prolong, 
its life 
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In Japan as well as in the USA, vegetable pioteins, which 
aie comparatively much cheaper, aie giadually leplacing casein 
for the manufactuie of cheap plywood glues Soya- bean meal 
IS being laigely used for this puipose Meals obtained from 
ground-nuts and castoi seeds (after pressing out the oil) have also 
been found satisfactory Tatas aie alieady pioducing protein 
on a commercial scale and some of the plywood factories are 
arranging to put up their own piotem-manufactuimg plants 
The use of piotem bungs down the cost of glue 

For the pioduction of high-quality wateipioof plywood for 
aircraft and marine purposes, synthetic plastics, especially 
phenolic and uiea leszns, are used for glueing At piesent these 
synthetic resins aie not manufactured in India on a very large 
scale, but one of the plywood factories, Plywood Products, 
Sitapur, IS fully equipped tor this 

Befoie Woild Wai II, only plywood of commeicial quality was 
being made in India This compnsed two classes, namely, large- 
size sheets for general panelling, furnituie, house building and 
panels for tea chests The demand for the second group was 
comparatively large But India had few factories in operation 
with the result that large quantities of plywood foi tea chests 
weie impoited every year mainly from the U K This plywood 
was actually produced m the countries boideimg the Baltic Sea, 
Finland, Poland, Russia, Estonia and Latvia Japan was then 
dumping considerable quantity of the cheap type of plywood 
into India 

During World War I the Indian Tea Industiy experien- 
ced considerable difficulties in obtaining supplies ol plywood for 
tea chests on account of extremely high prices of imported chests 
and lack of local production The hist plywood mill in India, 
the Assam Sawmills and Timber Co , Ltd was started in 19’18. 
In 1924, another mill, the Assam Railways and Trading Co Ltd/ 
commenced operations These two companies produced annually 
720,000 tea chests, besides othei types of plywood They have 
the advantage of nearness to timber supplies and, being m the 
tea packing area, they have a near market as well The third 
factory was on the Malabar Coast, The Standaid Furniture 
Company, Kallai This pioduoed mainly large-si^e sheets, with a 
capacity of 3,000,000 sq ft per annum It is well situated with 
regard to timber supplies and has also the advantage of cheap 
labour available on the West Coast These products have 
successfully Competed with the imports, in the matter of quality 
and price 

World War II gave a great impetus to the industry and a number 
of fafctones have come into production since the wax started# 
The Defence Department required, m addition to the ordinary 
trade quality, plywood oi much superior type for the construe* 
tion and repair of aircraft and marine units The Plywood 
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Products, Sitapur, is the only factoi'y in India piodueing lesm- 
bonded marine and aircraft quality plywood During the war, 
the stoppage of supplies of plywood for tea chest from Euiope 
and Japan and the mcieased lequuements of the Department 
of Supply, afforded scope for many new factories to spring up 
in India Thus the number of factories, big and small, rosQ to 
about 80 Since then, however, many of them have gone out 
of production foi want of ordeis and want of law mateiials At 
present about 43 factoiies aie known to be working in India 
and they are distiibuted in diffeient Piovinces and States a^ 
follows The rated annual capacity and actual pxoduction 
figures for 1946 are also shown 




No of 

Rated 

P) odudion 



fado) les 

nnmml 

ca2)acity 

1946 




{in million s</ Jt ) 


Assam 

3 

14 750 

10 829 


Bengal 

9 

6 750 

2 789 


Bihar 

2 

2 250 

0 643 

Provinces 

Bombay 

Madras 

2 

12 

4 500 
15 000 

2 261 

4 890 


UP 

3 

3 000 

1 436 


Oiissa 

1 

0 750 

0 lOT 


^Punjab 

1 

0 750 



fMysoie 

2 

3 750 

1 148 

States ■< 

j Cochin 

2 

3 375 

1 450 

) Tiavancore 

4 

4 875 

H 829 


^ Cooch Bihar 

2 

1 500 

1 338 


Total 

43 

61 250 

28 720 



say 

60 000 

30 000 


The peak of Indian production ol plywood was racked in 
1944, the total production during that year being about 50 
jnillion sq ft The following table gives the total production 
•of plywood of various categories from 1938 to 1946, and the 
purposes fgr which the pioducts were used — 

Production of Plywood in India (m million sq ft ) 


year- 

Foi Defence 
and other 
Govt o)dm 

Fo 7 tea 
bade 

Foi civilian 
use 

Tota^ 

1938 


10 25 

1 75 

12 00 

•1939 


10 50 

2 50 

13 00 

1940 

25 

13 50 

2 25 

16 00 
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Yea) 

For Defence 
and other 
Oovt orders 

For tea 
tiade 

Fot ctmhan 
use 

Total 

1941 

2 00 

13 50 

2 50 

18 00 

1942 

5 00 

16 00 

4 00 

25 00 

1943 

4 00 

25 00 

6 00 

35 00 

1944 

6 00 

39 00 

5 00 

50 00 

1945 

5 76 

17 25 

7 00 

30 00 

1946 

0 50 

18 00 

11 50 

30 00 


Plywood IS also imported into India in the loim of boards for 
tnimtuie and general utility purposes and also as finished tea- 
ehests In 1939-40, the value of tea-chests imported aggregated 
Rg 77,12,000 while that of laminated boards imports amounted 
to Rs 12,02,000 The chief countries from which these imports 
came are Great Bntain, the Baltic States, (Finland, Estoma and 
Latvia) Sweden and Japan From 1942 onwards Noith America 
iU S A and Canada) became the major suppher of plywood tea- 
chests for India 

It has been observed that the Quality of the chest plywood 
put on the market in recent times has been very poor Several 
packages had completely given way even before shipment from 
Indian ports The mam leason for this is the want of technically 
trained workers In fact there are very few people in the country' 
who really know the correct technique of plywood making 
Plywood produced on the cottage industry basis at and around 
Calcutta IS also of infenor quality 

Government imported from the USA several lathes and other 
auxiliary machinery These were split up into a number of 
small units and allotted mostly to suitable existing factories 
to stabilize and step up production 

Owing to restricted imports and large demands from the tea 
trade, Indian producers started raising the prices of indigenous 
plywood This compelled the Government to invoke the DIR* 
to get supplies from the factories at reasonable prices The 
Supply Department, m placing contracts has distributed them as 
widely as possible and has left a good portion of the production^ 
toi the tea trade and the civil market 

In India at present the annual demand is estimated as 100' 
milUon sq ft for making tea chests and 50 million sq* ft for other 
commercial pux^oses Thus comparatively much less pljnvood 
IS used than elsewhere for purposes other than makmg tea chests 
and a rapid increase of and demand use of plywood may reasou'- 
abls^ be expected, in future In a country where great van»* 
ationa of temperature and atmospheric conditions prevail, the 
advantages of plywood, which is less liable to crack or warp* for 
ornaxneutal purposes such as panelling of rooms and railway* 
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carnages and the manufactuie of furniture etc is sure to be 
increasingly recognised Production of impioved plywood 
locally will lead to its large-scale application in making high 
class furniture, panelling of houses, ship-buildmg and aiicraft 
manufacture The main line of demand for commercial plywood 
IS from the tea trade and this is bound to increase Due to large 
quantities of good timbers having been used up in wai activities^ 
there will be greater need and tendency to use plywood wheie 
formerly sohd wood was being used The demand toi high- 
grade resin-bonded plywood for the an craft and marine depart- 
ments IS sure to inciease in the futuie 
Many of the laige coucernb have paid attention to the question 
of availability of raw materials before putting up their factones 
The small units which have started work at wiong places will die 
a natmal death or will have to shift to moie suitable places 
Among the latter come mostly the factones located la and 
around Calcutta Labourers have to be tiamed and it may be 
desirable to send selected persons abioad (e g tlie U S A ) for 
training in the best plywood factories there India may also have 
to import some machines which have not successfully been made 
here as yet, ( such as the hot-plate press and the high 
frequency set, ) Other machines can be made m India and 
their manufacture can be improved in the better-equipped 
workshops 


4 Pulp Manufacture 

Introduction The principal function of the pulp-manufactur- 
ing industry is the pioduction of cellulose which serves as raw 
material for a big group of industries This group includes 
manufacture of paper, layon, nitxated cellulose used in explo- 
sivfes, celluloid, nitrocellulose, plastics and lacquers, cellophane* 
surgical dressings, etc Therefoie a regulai and substantial 
supply of pulp IS indispensable foi the functioning of these 
manufacturing industries 

In countries like the USA, Canada, Sweden and Norway, 
which are foremost in pulp manufactuie, certain species of soft 
wdods provide the largest supply of law matenal requirements 
I’oi instance, the soft woods consumed in pulp manufacture in 
the USA m 1940 were as follows — (T/te Chemical FioccbS 
Indmtnes by R Noms Shreve, 1945, p 699) — 


Wood Consumption in Pulp Manufacture by Kind 


Kind 


Co? ds Cost (Dolktrs) 

5,013,478 27,657,380 

3,009,7X4 37,840,861 

2.788,771 20,318,358 


Yellow pme, Southern 

Spruce 

Hemlock 
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Kind 

Cads 

Cost (Dollms) 

Poplar 

598,675 

5,532,099 

Jack pine 

477,975 

4,310,939 

Balsam fir 

472,186 

5,111,516 

Beech, birch, maple 

298,895 

2,939,849 

White fii 

213,445 

1,568,522 

Cotton wood 

74,584 

512,064 

Tamaiack (larch) 

11,324 

85,222 

Other woods 

509,976 

3,059,404 

Slabs and mills waste 


903,744 


Total 13,742,958 109,739,958 


The pulps produced by diffeient piocesses aie classified as 
mechanical pulp, sulphite pulp, sulphate pulp, soda pulp and 
semi-chemical pulp Of these, sulphite pulp manufacture has 
given rise to by-pioduct industiies for the utilisation of waste 
liquor The lignin in the waste liquoi, which amounts to about 
50 per cent oi the weight of wood, has been employed after 
concentration as a liquid fuel, a load binder, a core binder m 
foundiies and a binder for hnquettmg mateiial The waste 
liquor also contains products of cellulose hydiolysis winch form 
the starting material for alcohol manufacture 

De'i^elopments %n India In India the lesouices of soft woods 
suitable for pulp manufacture aie to be found in Kashmir and 
the Himalayan regions They aie situated in legions which are 
rathei inaccessible and are handicapped for want of good 
tiansport system Therefore wood has not so far figured m 
the manufacture of pulp 

However, Indian paper manufactuiers found m bamboos a 
valuable alternative source of cellulose Bamboo contains 
nearly the same quantity of cellulose as soft woods and bamboo 
forests are distributed widely in the country Forests capable of 
yielding satisfactory supplies exist chiefly in Bengal, Bihar, 
Onssa, Mysoie, Travancore, Madias and Hyderabad After a 
good deal of reseaich conducted at the Indian Forest Research 
Institute. Debra Dun, and by the India Paper Pulp Company and 
some othei paper manufacturers, exploitation of bamboos for 
the manufacture of pulp commenced about 1922 and progressed 
rapidly after 1930 Government assisted the development of 
bamboo-^pulp manufacture by imposing a protective duty of 
Rs 45 pel ton on imported chemical pulp in 1931 The progress 
of pulp manufactuie was leviewed m 1938 by the Indian Taiiff 
Board on the Grant of Protection to the Pulp and paper Indus'- 
tries and may be summed up as follows — 

(1) The average price of bamboo at the works was reduced 
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from about Rs 40 to 50 per ton to Rs 17 as a Jesuit of steadj* 
demand and efficient methods of extiacting and collection of 
bamboo 

(2) The quantity of bamboo-pulp used in papci manufacture 
increased fiom 5,228 tons in 1930-32 to 19,281 tons in 1936-37 

(3) Woiks cost of bamboo-pulp was reduced horn Rs 196 65 
per ton in 1930-31 to Rs 1 33 45 pei ton in 1936-37 

The progress m bamboo-pulp production was maintained aftei 
1938 and new paper mills were launched upon bamboo-pulp 
pioduction As a result production ol bamboo pulp rose to 
about 30,000 tons pei year at the time ol the outbreak of 
World War II 

Manufacturing Processes The processes used lor bamboo-pulp 
manufacture are (i) the acid process which makes use of 
magnesium bisulphite solution as cooking liquoi, (ii) the alkali 
process, making use of caustic soda as cooking liquor, and 
(ill) sulphate process, making use ol a mixtuie ol caustic soda 
and sodium sidphide as cooking hquoi Duiing the piocess ot 
cooking in digesteis, the non-cellulose constituents oi bamboo vu 
lignin and pectin dissolve m the hquoi, leaving cellulose 
behind After cooking, the contents ot the digesters aie 
blown into the “blow pit“ and the pulp is separated, 
washed and bleached In the alkali and sulphate processes the 
chemicals are recovered from the black hquoi and the consump- 
tion of chemicals depends upon the efficiency ot recoveiv 
operations In some ot the Indian tactoiies, lecoveiy is low and 
will have to be improved 

Progiess during War-time Substantial piogiess was made m 
bamboo-pulp manufacture during the war period This was 
due to a drastic fall m the imports ot pulp from foreign 
coUntiies (about 11,000 tons m 1939-40 and to a thousand 
tons m 1943-44) Assuming as high a figure as 3 tons ot 
bamboo per ton of pulp produced, indigenous piodhction 
of bamboo pulp in 1944 ranged between 60,000 and 
70,000 tons The principal manufacturers are Titaghur 
Paper Mills, India Paper Pulp Company, Bengal Paper 
Mills, Orient Paper Mills, Silepur Paper Mills, Rhotas Industnes, 
Mysore Paper Mills, Punalur Paper Mills, and Andhra Paper 
Mills There is much to be accomplished by wav ot efficiency in 
all departments of pulp production, and leseaich will play a still 
greater part in the future 

Notable developments in the post-wai peiiod aie the attempts 
on the part of Indian mdustiialrsts to establish the rayon industry 
rn lAdia Two companies viz Travancoie Rayon Ltd , and 
National Rayon Corporation Ltd , have been floated and the 
Hyderabad State Industrial delegation is reported to have 
negotiated abroad for the establishment of a lavon lactoiy in 
Hyderabad State There are proposals to increase the present 
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production of paper by 50 per cent All these plans will have to 
look for indigenous sources of pulp in the long run and this makes 
It necessary to examine the possibilities of utilising bamboos for 
rayon pulp as well, though this may also reopen the question of 
manufacturing wood pulp at some Himalayan station Already 
the Travancore rayon factory is planning to exploit the ceta 
bamboo for the production of rayon pulp, as it has been found 
on examination to produce a good yield of cellulose which is low 
in ash content The large increase in the requirements of pulps 
of different grades as a result of all these plans and developments 
will bring up for re-examination the question of establishing 
exclusively pulp-making factories divorced from paper or any 
other pioduction These factories specialising m pulp manu- 
facture will have to meet the needs of the different consumers of 
pulp such as the paper and rayon industries 

The pulp industry will call for great vigilance in the matter 
of husbanding the bamboo resources of Indian forests by a wise 
pohcy of scientific exploitation and regeneration of this valuable- 
cellulose-beanng material 

6 Wood Distillation 

The wood-distillation industry pioduces charcoal as the mam 
product Charcoal has been an important domestic and indus- 
trial fuel since early times But its importance declined after 
the discovery of coal mines The industry is of basic importance 
to India, not only from the viewpoint of fuel in areas like South 
India which have hardly any deposits of good coal, but also 
because it gives rise to a number of valuable by-products such as 
acetone, acetic acid, methyl alcohol etc The need foi the 
development of the wood carbonisation industry has been 
stressed in an article in the Journal and Proceedings of the 
Institute of Chemists (India) 1945, Vol 17, by Mr A Jogarao 

The U S A IS the leadii^ country in the field of distillation 
products The industry has also attained considerable propor- 
tions m Canada Sweden, France, Germany, Austria, Czechoslova- 
kia and Australia all have modern well-equipped plants Ei^laiid 
and Japan have a few small plants The Bhadravati plant is the 
only one of its kind in India and is probably the biggest in the 
East It IS operated m connection with the manufacture of iron 
and steel at Bhadravati m Mysore State The distillation plant 
is capable of carbonising 250 tons of wood per day to pioduce 
50-60 tons of chaicoal and treating 30 thousand gallons of wood 
distillate daily Wood is boated m retorts out of contact with, 
ail and the red hot charcoal is cooled in a closed atmosphere. 
The volatile products ewlved are condensed as pyroligneous 
liquoi which is treated /oi the lecovery ot methyl alcohol and 
calcium acciate nilci the removal ol lar and wood oils The 
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oleai liquor is neutralised, fractionated and evaporated to 
dryness when ciude methyl alcohol and acetate of lime are 
produced 

The recovery of by-products lent some stiength to the wood- 
distillation industi’y when faced by competition from alternative 
fuels Calcium acetate was used both for the manufacture of 
acetic acid and acetone In America the development of synthe- 
tic methods foi the production of acetic acid, acetone, and methyl 
alcohol brought the wood-distillation mdiistiy lace to face with 
another crisis It was found that acetic acid pioduced by the 
decomposition of calcium acetate w^as more costly than the 
synthetic acid This led to research on methoas for the direct 
production of acetic acid fiom pyroligneous acid and azeotiopic 
distillation processes have been evolved as a result 

The demand foi acetic acid went up to about 800 tons in India 
during wai-time and the Mysoie Iron & Steel Woiks are aiiang- 
ing to produce acetic acid directly by the Suida piocess In the 
Suida process the acetic acid is extracted fiom the vapourized 
pyroligneous liquor by wood tar oils Steam and alcohol pass 
over and the laitei is separated in the usual way From the 
extract, acetic is released and refined This method aims at the 
direct conversion ol pyiolignoous liquoi without going through 
the intermediate steps of the lane acetate The total output ot 
calcium acetate fiom the works was taken by tne coidite factory 
at Aruvankadu during war time foi the production ot acetone 
which was needed for the manufacture of cordite and lor the 
acetylene gas industry Due to the shortage of acetone a plant 
ioi the manufacture ot 700 tons of acetone from alcohol was 
installed at Aruvankadu 

Methyl alcohol, a second by-product of wood distillation, is an 
ingredient of denatuiants for spirits It ib albo used for the 
production of formaldehyde, which is lequiied tor the preseiva- 
tion of tissues and in pathological laboratories to the extent oi 
CO tons per annum Another 60 tons of toimaldehyde are 
required for plastic glue used in the plywood industry It is 
^Iso being used for the production of bakehte powder in the 
plastic industry At the piesent time a plant for the production 
of 60 tons of formaldehyde is m operation at Bhadiavati 

The possibility of manufacturing the above-mentioned by- 
product chemicals is the stiongest argument in favour of the 
establishment of more wood-distillation units Mi Jogarao 
estimates that a total of nearly 989,000 tons of pitch and 1,548 
million gallons of valuable organic chemicals are being wasted 
by tft:oducmg the countiy’s requirements of about 9 millioh 
tons of charcoal in indigenous non-iecoveiy type lulns Apart 
from the use of charcoal as a domestic fuel, the mr has brought 
into existence producer-gas as motor fuel The consumption 
of charcoal in this direction has been estimated at 400,000 tons 
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ot charcoal of good quality It is suggested that a beginning 
may be made to produce charcoal foi producer-gas plants m by- 
product units so that the need for the supply of organic chemicals 
toi the development ot plastics and othei chemical industries can 
be met from indigenous sources To produce the required 
charcoal^ twenty units of 50-60 tons of charcoal will have to be 
established The forest resources of India are sufficiently laige 
to present no serious difficulties for the implementation of 
this plan The importance of afforestation to replenish the raw 
material resources cannot be over-emphasised 



Chapter xxx 
Tanning and Leather 
1 Introductory 

The leather industry is an impoitant key industry, it supplies 
essential requiiements of the people dmmg the days of war and 
peace alike India, with a thud of the total cattle population 
of the world (250 million cattle and 48 million sheep and goats) 
has long had a prominent place m the world's production of hidt, 
and skins and has long been the world's largest supplier of hides 
and skins India's output of this commodity was estimated at 
about 21 million cow hides, 5 5 million buffalo hides and 25 
million skins (goat, kid and sheep) Technically the teim ‘hides' 
18 applied to the skms of the larger animals, while the woid 
‘skins' IS used in the case of smaliei animals Thus the tannei 
speaks of ox, cow, bull and hoise, hides, and of calf, sheep and 
goat, skins There is an intei mediate size between the full-giown 
calf skin and a small hide and this is known as a ‘kip', but the 
line of demarcation is not very cleai 

Of the two classes of hides in [ndia, cow hides and buffalo 
hides, the latter aie much thickei than the foimei and aie u^ed 
to produce heavy leather such as sole leather Cow hides aie ot 
much finer texture and aie used foi boot uppers and light haines^ 
leather The skins of goats aie used for many piu poses besides 
the manufacture of the famous glac6 kid leathei, gloves, 
mcffoccos for book-binding, upholstery for funutuie, fancy 
articles such as purses, pocket-books, bags and ladies' belts 
all require large quantities of goat and kid skins 

In addition to cattle hides, sheep and goat skins which are the 
mam raw materials foi leather, other kinds of hides and skuia 
are also utilised, namely hoise-hides, pig skin etc The pit> 
skin produces a wonderfully tough leather which is particularly 
suitable for saddles and various kinds of strong leather goods 
Amoqg other skms useful foi leather are those of the dog, croco- 
dile, alligator, deer, antelope, chamois and rabbit Dog-skm 
leather wears well, but the supplies aie naturally small The 
hides of walrus, elephant, rhmoceios and hippopotamus and 
other wild animals are also tanned m small quantities 

The mammals also contribute then quota to the supply of 
ray materials of the leather trade, the seal, perhaps, being the 
most important 

Reference to raw materials for leathei would now-a-days be 
incomplete without mentioning the wonderful development lu 
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the use of reptile skins Lizard, ciocodile, python and water- 
snake are the most in demand and these leptile skins have been 
extensively used both for shoes and fancy ai tides such as bags 
and cases 

Of the diffeient kinds of raw mateiials foi leather mentioned 
above, the only classes worked in India on a large scale are cow 
and buffalo hides and sheep and goat skins One peculiarity 
of the Indian hides and skins supply is that it was liable to 
fluctuation from yeai to yeai, as neaily thiee-fouiths of the cattle 
hides axe fiom animals which die a natural death and not from 
slaughtered cattle as rn other countries Thus the supply in- 
creases m years of famine and epidemics and diminishes in 
prosperous times India stood first in the matter of cattle hides, 
and the USA came second In respect ot goat and kid skins 
( China has long been the leading supplier 

As much as 40 per cent of our cattle hides and 55 per cent 
of the skins was exported before the war A portion (nearly 
half) of the cattle hides was exported m a half-tanned condition 
^fEast India Kips), and this maintained a large industry m 
’Southern India which used up 32 per cent of the total cattle- 
hide supply of India (8 6 millions out of 26 7 million hides) 
The following table shows the export of leather from India from 
1&29-30 to 1939-40 


Export op Leather from India. 

LedOiei (mcluding umoi ought) 

Value 
Rs (in 
ousands) 
702,76 
506,86 
347,27 
239,33 
375,57 
287,94 
387,09 
409,12 
459,71 
356,46 
388,08 

Indian hides aie geneially inferioi m quality, due to lack of 
organisation in the industry and defective methods of cmme and 
preserving hides The chief faults are m flaying and curing but 
tbqre are other important defects due to natural causes Bad 
flaying may be due to (1) cutting holes in the hides or skins ^2) 
'scoring' or 'siding' (1 e cutUng into the hide without going 
oompletely through), and (3) nus-shaping the hide, which msM 
to be left square ^ ® 



Quantity 

Value 

Quanhty 


Tons 

/2s (in 
thousands) 

Tons 

1 

1929—30 

25,220 

782,25 

44,891 

1930—31 

21,717 

624,78 

39,441 

1931—32 

18,457 

513,12 

31,885 

1932—33 

19,538 

459,49 

25,154 

1933—34 

28,087 

564,49 

37,996 

1934—35 

29,948 

536,74 

35,982 

1935—30 

37,933 

549,23 

42,263 

1936—37 

51,644 

722,99 

41,882 

1937—38 

55,969 

717,65 

39,729 

1938—39 

44,716 

520,05 

33,765 

1939—40 

53,922 

759,59 

30,539 
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Imperfect preservation is another serious form of damage to 
hides Hides and skins may be simply dried, salted and dried, 
wet-salted, treated with arsenic solution and dried, brined or 
pickled with acid and salt Of these the last-named is the most 
effective, but is not piacticable or, at least, has not yet been 
applied practically to the cure of hides and calf skins Salt is 
almost invariably used for curing both hides and calf skins, but 
though it is a good preservative it has one or two minor defects 
It contains too much water and is liable to contain traceb of iron 
which is mimical to both raw hides and leather in the process of 
manufacture Common salt is also liable to cause stains which 
cannot be removed in later processes and which are even accentu- 
ated in the tan liquors 

Although the loss due to bad cuiing and flaying is very great, 
it is quite small compared with the damage caused by natural 
defects The ravages of disease cause a gyeat wastage of the 
hides and skins This is particularly pronounced m India 
World War II brought about a great advance in the manufactuie 
of leather and leathei goods in India Owing to the tiemendous 
expansion of the Indian Army and the adoption of India as the 
base of operations against Japan, the Defence demand (both 
for India and the Allies) foi footwear and for harness and saddlery 
increased to large piopoitions Befoie the war India's 
consumption of modern footweai was not large for its teeming 
millions, and part of it was met by imports, chiefly from Czecho- 
slovakia 111 1939 footweai numbering 450,000 pans (valued 
at about Rs 10 lakhs) was imported, and 70 percent of this 
came fiom Czecho^ovakia, of the lest Japan sent a laige 
number (mostly lubber-soled shoes) When imports drastically 
diminished, not only the civilian demand but also a colossal 
order for Defence purposes had to be met The pre-vvai aimy 
demand for footwear came to only about 100,000 pans 
pei annum, the order for 1942 was foi 5 9 million pairs 
and for 1943, 6 6 prullion pans This involved a sudden ex- 
pansion of the industry, and of the two large units which 
shouldeied the buiden, Messrs Cooper, Allens Ltd , has become 
the largest self-contained footwear producing factory m the 
world At the same time, the demand for harness and saddlery 
and other army equipment increased tremendously The Govern- 
ment Harness and Saddlery Factory at Cawnpore had consequen- 
tly to increase its employment nearly ten-fold Private manu- 
facture also got a great and splendid chance In this way India 
has come to use up the bulk of its hides and skins, and its leathei 
manufactures have become one of its fiont-rank mdustoes Not 
less than 200.000 workers are employed in the organised pant of 
th0 industry alone, not to speak of the laige numbers of the 
village chamars and the small artisans plying their trade in towns 
JBventUally, this may talce a place next only to the textile mdustiy 
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The term ‘leather goods* comprises the whole range of articles 
made wholly oi partly of leather The chief of them are footwear^ 
harness and saddlery, belting, straps of various kinds, boxes, 
cases, etc The recent increase of production has been chiefly 
in the first two, namely footwear and harness and saddlery As 
leather is the base of all these goods, the conversion of hides 
and skins into leather by tanning is an important basic industry 
Therefore we will deal with tanning first, and then go briefly into 
the principal branches of the leather industry, footwear, harness 
Slid saddlery, and the subsidiary trades connected therewith 

2 Tanning 

In India there were three chief methods of tanmng in vogue, 
namely (a) village tanmng by the indigenous method, (b) kip 
tanning by the somewhat larger tanners for making dressed 
hides, largely for export to Great Britain and, (c) modern tanmng, 
turmng out fully fimshed leather The proportion of the total 
annual supply of hides used in the various processes is shown 
b low — 



No of hides 

Percentage 

Method of tanmng 

(millions) 

to total 

Village tanmng 

9 1 

43 8 

Kip tanmng 

8 6 

41 3 

Modern tanning 

3 1 

14 9 


20 8 

100 

(a) Indigenom Method of Tanmng 

This method 

IS carried on 


in villages by people of certain castes (Chamars, Raighars, etc ), 
They use certain barks and shrubs in the traditional way The 
leather thus produced is not given any fimsh or colour, and it 
gives an unpleasant smell which becomes more so during the 
rainy season It is generally called ‘bag tanning’, because the 
hide IS sewn in the form of a bag and tanned with liquor poured 
inside it This kind of tanning is going on in all parts of India- 
One of the largest bag tanning areas is Jullundur district, wheie 
the tanning of buffalo hides by this process is done on an exten- 
sive scale Such leather is used for sandals, chappals and othe^ 
footwear common in the countryside and for leather buckets to 
take water from wells 

As the leather tanned m this crude way fetched low prices, 
only hides of inferior quality were used for this process Most 
of the hides from dead cattle came into the hands of chamars and 
they sold away the better ones in a i aw state to the beopans and 
kept only the defective hides for their use During the war, as 
the whole of thep rodnction of the organised tanning industry 
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required to meet war demands, the civilian footwear leather 
lequirements had to be met by leather produced by the bag- 
tanning industry This resulted in a very considerable extension 
of the bag-tanning activities The bag tanner was therefore able 
to give higher prices and obtain a bettei selection of hides than 
was the case in the pre-wai days 

(b) Ktv Tanning This somewhat improved method of tan- 
ning was evolved in Southern India a long time ago The 
tanning materials used were more or less the same, namely, 
barks and tanning extracts, but by the use of the pit-tanning 
method a far superior material was pioduced, i e , soft and pliable 
leather with no offensive smell In Southern India, avaram or 
turwar bark has long been used Duimg World Wax I this 
industry obtained a great fillip and as a result rapid pi ogress was 
made in tanning practice This process took a longer time tlian 
bag-tanning The use of the wattle baik imported from South 
Africa was found more economical owing to its higher tanning 
content, and therefore this came to be widely used foi tamung 
cattle hides The tanning was only half-finished and the leather 
was uncolouied, but such leathei came handy to the Biitish 
leather manufactures, and a giowing expoit trade was the lesult 
This piocess involves no use of machinery and the capital required 
is small But there is an advantage in bulk dealings, and busi- 
ness men found it advantageous to cany on such production m 
fairly laige units Thus aiound Madias alone, theie weie 
twenty such units employing a large labour force Similar 
establishments arose also m the Bombay Piovince and in the 
States of Hyderabad and Mysore Hides came from «xll over 
India into the South Madras became the principal centie of tins 
Industry and came to be the biggest expoit centre of tanned hides 
The bulk of the expoits went to the United Kingdom, where the 
kips were tanned foi utilisation in finished products As much as 
8 6 imlhon cattle hides (oi 41 3 pei cent of the total supply of 
hides went into this industry, and the bulk of this product was 
exported 

During the war years, exports fell off while the supplies taken 
by the home market increased In 1940 the price of East 
India kips was fixed by the H M G When later the general prices 
went up, the price of hides and tanning materials also rose and 
the puce of kips was laised by 2 annas per pound 

(c) Modern Tanning This comes undei Ihiee categories 
according as the tanning materials used are derived from the 
vegetable, mineral or animal kingdoms 
,The*vegetable materials used aie woods, barks, shrubs, leaves, 
roots and fruits, either in their natuial state oi m the ioim of 
extracts The majority of the minerals have a moie or less 
tanning effect on animal fibres, but the piincipal aie basic chrome 
formaldehyde, alum and salt Titanium, iron, cerium and 
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potassium salts also conveit skins into leather but are not Used 
•commercially 

The animal matters that will convert skins into leather consist 
of oxidised oils (for chamois leather) fats and brains 

Each of these classes of tanning materials has characteristic 
effects which render them easily distinguishable The use of 
combinations of vegetable and mineral tannins has lately in- 
<3reased, and it is possible that the blendmg of the two classes of 
materials may produce an ideal tannage for certain classes of 
Jeather 

Correctly speaking, the term ‘tanning’ used to designate the 
process of converting hides into leather should be confined to the 
use of vegetable tannins Leather produced by the use of 
chrome salts, is said to be ‘chrome-tanned' although ‘chromed’ 
would be a more accurate definition One mineial process of mak- 
ing leather, namely that involving the use of alum or alumina sul- 
phate and salt, is technically described as ‘tawing' Chamois 
leather, originally made fiom the akin of chamois, is a kind of 
soft leather prepared from sheep skins by treatment with oxidised 
oil Morocco leather is the name applied to the skins of goats 
tanned with sumach Roan leathei is piepared from sheep 
skins treated in the same way as Morocco leather Russia 
leather is smooth-finished leather impregnated with the oil of 
birch bark, from which it denves its particulai odour 

The preliminary processes before actual tanning, are of great 
importance as they determine to a large extent the character ot 
the finished leather Mistakes made in the early processes can 
never be effectively remedied, 

The first operation is technically known as 'soaking' and its 
obaect is to cleanse the hides or skins thoroughly of all blood, salt 
and other extraneous substances For the soaking piooess, 
fresh or salted hides and skin are either soaked in square, 
cement-hned brickpita oi in wooden vats filled with clean cold 
water Dry hides, whether ‘flint’ (simply dried) or salted, re- 
quire special tieatment to make them soft and pliable, without 
which it would be impossible to convert them into leathei Both 
alkalies and acid may be used for softemng dried hides The 
acid generally used is formic The most satisfactory alkalis are 
sulphide of sodium and caustic soda and of the two the former is 
preferred 

After the operation of soaking, hides and skins are ready to be 
treated for the removal of the hair There are several ways of 
loosening the hau she?iths but moat of tliem consist of treating 
the hides m ti solution of causbc alkali Sulphide of sodium, red 
aii-ciiic 'I'lipnidG and cau-^tic 'socla also used generally in^d^' 
mixcuic \v Ih lime Anolhei tnoce'-s consists m sweating the 
hides in a heated room, pietcrabl^ a damp eellai, where rapid 
•decopipositicm of the hides soon loosens the hair? A delmfrihg 
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process which has lately been invented, conbists m treating the 
hides With various enzymes which loosen the hair very effectively 

There are several types of unhairing machines When the 
hides are dehaired they are sometimes submitted at once to the 
next operation, namely fleshing which, as its name implies,, 
consists in removing loose flesh and fat from the flesh side 

After the operation of fleshing it is necessary to get iid of the 
lime in the hides, for, if they were put directly into tan liquors 
the lime being alkaline, would neutralise the acidity of the tan 
and retard the beginning of the tanning process foi a long period. 
The leather would ultimately be poor, thin, stained and brittle 

The methods of tanning may be classified as follows 

(1) Vegetable tanning process 

(2) Chroming 

(3) Tawing process 

(4) Oil tannages 

(5) Formaldehyde tannage 

(6) Sundry tannages, chiefly mineial 

i[7) Combination tannages 

Vegetable tannage is chiefly used f oi making boot sole, bag and 
portmanteau leathers, chrome tannage for boot uppers and othei 
light works, ‘tawing* process for kid-glove leathei and oil tannage 
for wash leather or chamois Among the principal vegetable 
tanmng materials the oak bark produces a nice fawn-coloured 
leather of stiong texture but tans slowly, vaioma makes the 
leather solid, durable and water-pioof, myiobalans quicken the 
process and lighten the objectionable colouis of other tannins, 
gambler mellows the astringency of othei liquors and plumps the 
leather, while most of the tanning extracts penetrate the hides 
muTJh more quickly than the natural materials The most 
popular tanning materials used in India are avaram bark, babul 
(acacia arabica) bark, myrobalan and wattle bark imported from 
S Africa The tanning content of avaram bark is 18 pei ctnt 
and that of babul bark varies from 12 to 18 per cent The 
average tanning content of myrobalans is 33 per cent while wattle 
from S Africa contains 33 to 35 per cent tannin Babul bark 
is used for making heavy leathei It is used in combination 
with myrobalan for making soft, light-coloured leather Wattle 
leather is fine and durable 

Vegetable tanmng takes from 3 to 6 months according to the 
class of hide to be tanned and the nature of the leather required 
Chrome tanmng is a much quicker process, taking only as many 
weeks* as the vegetable process takes months, Each process ha^ 
Its* advantages in producing leather for a particular purj^ose 
The vegetable process produces a firm sole leather and a strong 
haimess leather and is suitable for heavy manufactures, while the 
chrome process produces a soft supple leather suitable for 
shoe uppers Chrome leather is used for the uppers of Army 
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boots Vegetable-tanned leather is used for harness, saddlex’y, 
belting, boxes, cases, etc 

The chrome tannage is effected either by the one-bath method 
or the two- bath In the former case, the tanning agent, 
a basic chromium sulphate oi chloiide, is present in the one 
liquor used, in the latter method, the hides or skins are impreg- 
nated with a solution of chromic acid, which is reduced to chromic 
oxide m a second bath consisting of sulphurous acid and a small 
quantity of free sulphur The properties of leather produced 
by the two-bath process rendei it especially suitable for vulca- 
nising on rubber, hence its laige use for non-skiddmg bands for 
motor tyres 

There are several recipes for making one-bath liquors A 
favourite mixture consists of chrome alum and sodium carbonate 
(common soda) Another method consists of reducing a solution 
of chromic acid with glucose or grape-sugar This liquor has a 
greater plumping effect on the leather than the chrome alum 
liquor has A thud process combines the use of bichromate of 
potash and chrome alum which, when dissolved, is converted into 
a basic chrome salt by means of a reducing agent The one-bath 
liquor can be easily and safely applied to hides and skins and is 
used in much the same manner as the vegetable tan liquor, begin- 
ning with a weak solution and gradually increasing the strength 
until the process is completed The two-bath method needs 
great caie as a slight difference in the pioportions of the ingredi- 
>ents used may altei the character of the leather produced 

Combination tannages have steadily grown in favour lately 
and will probably have an important bearing on future inethod«i 
of tanning Among those found practicable are (1) vegetable 
and chrome, (2) vegetable and alum, (3) alum and chrome, (4) 
synthetic and natural tannins, (5) synthetic and chiome, (6) 
alum and synthetic, (7) formaldehyde and chrome, (8) chrome 
and iron 

With the large increase in demand for finished leather, modem 
lanning methods have come into vogue m India Modern tan- 
ning IS necessarily an organised industry worked m large units 
m a factory basis About a dozen of these establishments had 
adopted chrome tanning and have been using about 2 1 million 
hides In Cawnpoie and other northern centres, tanneries 
radopted the vegetable tanmng methods more commonly The 
Harness and Saddlery Factory at Cawnpoie is the most important 
of these* 

The great ma 3 or»ty of the modern tanmng factories are m 
2CorlJioin India and ihcre are special causes for the locajisatipn 
in that part of the country Some of them are — (1) the greatei 
tEvailabiUty of raw Indes, (2) the availability of indigenous tanning 
material, and (3) tlie fact that the larger markets ^or the fl,jshea 
^articles are m Korth^^n India, 
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During the war, in order to cope with the increased demands 
of the Defence Services, the pie-war organised tanneries increased 
their production, and additional tanneiies also came into being, 
the total number being about thirty Half of them aio in 
U P There arc, besides, numeious small scale tanneiies Tl.o^e 
also increased production wai-time 
Some of the tanneries cairy out both vegetable and chiome 
tanning Messrs Cooper, Allens is the laigest of them Vegt- 
table tanning is done chiefly at Cawnpore, the Punjab (Wa 2 uabad 
and Jullundur), Calcutta and Bombay The centres of chrome 
tanning are Cawnpore and Madras, the foimer supplying the 
internal market and the latter chiefly supplying export trade 
In Calcutta, chiome tanning is pursued as a cottage industiv by 
Chinese settlers 


3 Footwear 

As in the case of tannmg, detailed statistics are not available 
Before the war, footwear manufacture in India was largely done 
by village cobblers, mostly to order, and the kind of footweai 
made was largely chappals and sandals There was a demand for 
shoes of the modern type in cities and larger towns and this was 
met to a large extent by the smaller shoe-making concerns as Well 
as by large factories like Cooper, Allens Machine-made shoes 
came from a few factories m Cawnpore, Calcutta and Agia 
Messrs Cooper, Allens (Cawnpore), founded m 1881, had an annual 
production ot about 600,000 pans of which 100,000 pans went 
to the Army, and the balance went to meet civilian needs The 
firm had as many as 1,000 agencies throughout India The 
other big producing firm was the Bata Shoe Company, Batanagar 
(dalcutta) 

Footwear manufacture (especially machine-made) is centied 
round Cawnpore, Agra and Calcutta Such a localisation 
of the industry was due to the following causes '—(1) They 
were also centres of modern tanning, (2) they were suitably 
situated to meet the requirements of the largest footwear- 
using population of India, which is in the North, Southern 
India was not much in the picture and had only small 
concerns 

All over the country, especially in towns, a large cottage indus- 
try has always been engaged in meeting the footwear requirement*? 
of the poorei classes The total production must have been large, 
but we have no data to assess it 

In wai-time, the footwear demand for the Defence Sei vices 
Had a colossal increase The increased demand was mainly met 
by the firms mentioned above and also by other small producing 
nhits 

Messrs Cooper, Allens gieatly expanded their production* 
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From tlie pre-war daily production of 2,000 pairs, the firm in-^ 
creased its production to 19,000 pairs This tremendous increase 
was achieved partly by working night and day shifts and partly 
by the standardisation of production 

The other large boot-producing oiganisation in India, the Bata 
Shoe Co , had a pre-war production which may have been 
approximately equal to that of Cooper Allens This firm also 
has distribution agencies or branches throughout India It is 
believed that Batas doubled then pioduction during the war 
period The bulk of their production was for Defence Service 
requirements 

The production of the machine-made boots needs considerable 
machinery most of which is imported from the U K 

Besides leather footwear, India in pre-war days produced 
large quantitie, of cheap rubber footwear The capacity foi 
production is considered to be in the region of 12 million 
pairs annually During war-time the production of this type 
of footwear to meet civilian requirements disappeared Now 
that rubber supplies are available, the production for civilian 
requirements is likely to be resumed as the rubber shoe is 
considerably cheaper than a shoe produced from leather 


4 Grindery 

An important subsidiary industry connected with footwear 
manufacture is grindery, namely, the production of heel and toe 
tips, eye-lets, nails, thread, etc These have always been largely 
imported, because production of an economical size was not 
possible m India But when importation became difficult owing 
to the war, it became essential for India to meet internally her 
requirements in regard to this item Therefore indigenous 
3aianufacture of grindery was tried from the beginmng The 
Supply Department made every effort to encourage production 
Several firms in Northern India undertook to manufacture 
grmdeiy and succeeded in making a fair substitute for the 
imported article The quality was indeed inferior, but India was 
compelled to rely on internal production, as it had no other 
alternative At one stage, a scheme was prepared for laying 
down a plant for grindery manufacture, but the idea had to be 
dropped later as the necessary plant was not available from 
overseas 

The following are the production figures of heel and toe 
tips — 

Prior to 1941 Nil 

IMl 6,920,000 pairs 

1942 24,170,000 pairs 

1943 28,114,000 pairs- 

Tina IS a remarkable Tecord indeed Attempts were made to^ 
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obtain a plant fiom England for making hobnails, but these did 
not succeed The future of these subsidiary industries is rathei 
uncertain As such material is solely for the Army type of 
footwear, the demand may fall off greatly and if fiee imports are 
allowed theie is not much chance ot the industry maintaining 
itself As India has neither the plants required foi producing 
grindery on economic lines nor the market capacity to justify 
the importation of machinery for such production, impoitation 
of grindery may be essential It is foi consideration whether 
there are special reasons why this industiv should be safeguarded 

5 Harness, Saddlery and other Army Equipment 

Before the war the whole of the Aimy’s requaements of harness, 
saddlery, pauhns etc , were made in the Harness and Saddlery 
Factory (Cawnpore), which was equipped for producing the 
entire range of articles from the law material to the finished 
product This factory has a long tradition behind it 

The raw materials of this manufacture are numerous First 
and foremost, of Course, is leathei The leathet used for this 
purpose 18 received in the form of ‘backs* ox ‘half backs* (A hide 
from which the belly portions have been removed is known as 
a ^back* When the belly portion has been cut off one side only 
it becomes a ^iialf back') In the case of leather the most impor- 
tant part of the work is its cutting to the best advantage Leathei 
cannot be cut oft like a piece of cloth Certain paits ot the hide 
are more suitable for one purpose than another and the cutter 
has to ariange his work so that each article is cut fiom the most 
sui|:able part ot the hide and all the leather is used up to the 
bept advantage The stitching is normally done by hand 

Next to leather comes a variety of metal components and 
other materials The metal fittings aie known m the tiade as 
harness furniture and they compiise a large variety — buckles, 
squares, nngs, hooks, chains etc The saddle tree is made of 
wood and steel Webbing is requiied for the construction of the 
tree In the manufacture of pauhns, toughs, etc , the chief 
material used is canvas which is waterproofed m the case of 
paulins, but not m the caae of water-holding stores Web equip- 
ment IS made on a heavy type of sewing machine fiom specially 
woven webbing of various widths The manufactuie of this 
consists of fabricating the webbing and attaching the numerous 
biass buckles, tips etc 

Obviously the manufacture of harness and saddleiy led to 
the development of several subsidiaiy industries and gave employ- 
ment to a variety of trades 

In war-time the demand for harness, saddlery and other army 
ecTuipmcnt had a colossal increase This was primarily met 
bi the Harness and Saadlcry Factory, Cawnpore, which produced 
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roughly 20 tunes what it turned out m peace time In addition, 
an organisation known as the Industrial Production Organisation 
was established in 1940 to work alongside and in collaboration 
with the H and S Factory Later this organisation expanded 
into one with the headquarters in Cawnpore and five Provincial 
Girdles one in Cawnpore itself for controlhng production in the 
U P , one m Calcutta for the Bengal area, one in Amritsar for 
the Punjab, one in Madras for South India and one in Bombay 

6 Prospects 

The prospect for the Indian tanning and leather industries must 
be considered bright For one thing, there is a world shoitage 
of leather and footweai, and India with its extensive supply 
of hides and skins will be able to put this into profitable 
use, if planned efforts are made Within the country itself, the 
large civilian population who have had to curtail their consump- 
tion in war-time will make greatly enhanced demands, and this 
would be all the greater if any active attempts at increasing 
purchasing power are undertaken If an export trade also 
develops (e g , with the countnes around the Indian Ocean) 
India’s footwear industry can be one of the biggest in the world 
In addition there will be a great deal more demand for leather 
trunks, boxes and suitcases, and various fancy goods 

The small-scale or cottage industry has also apparently ex- 
panded its production lately, owing to the short supply and high 
price of machine-made footwear, but we have no accurate data 
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E ubbei 
1 General 

Rubber is a commodity of vital importance, both for defence and 
for peace-time industry It is obtained fiom the milky juice or 
latex of various erect or climbing woody plants of the tropics oi 
bubtropics Of these plants the para rubber tree (Hevea Brasi- 
liensis) IS the most important and accounts for 90-95 per cent 
of the world production of natuial rubber Few othei trees furnish 
^rubber of a purity and quality appi caching this Ficus elastica 
also yields moderately resinous rubber The tropical American 
rubbers include ceara lubber and caucho rubber found largely 
in Brazil In both these cases the lubber is of faiily good quality 
The purest and the best known is undoubtedly the para rubber 
obtained chiefly from Hevea Brasiliensis and to a lesser extent 
from Hevea Benthamiana 

Latex 18 collected from the tiees by making cuts m the bark 
and this process is known as tapping Tapping is a very delicate 
and important operation consisting of the removal or shaving of 
bark with a sharp knife The cut passes through the latex 
tubes and there is a flow of latex in consequence If the cut is too 
deep it penetrates into the cambium and bark lenewal is hindered* 
but if it IS not deep enough only a portion of the latex tubes are 
pierced and the yield of latex is i educed For perfect tapping, 
it is necessary to cut within 1/25 inch of the wood, an operation 
requinng practice and skill 

Tapping operations are always cairied out in the eaily morning 
when the flow of latex is the greatest The latex from each tree is 
collected in a cup, transferred to a pail and taken to the faetoiy 
Bometimes sodium sulphide is added to prevent prematuie 
coagulation When latex has ceased to drip, there remains on 
.the l^ark a thm film which dries in the sun leaving a strip of 
rubber This is collected, washed in the factory and sold as tree 
scrap — an inferior grade 

The sieved and diluted latex contaming 15 to 25 per cent rub- 
l>er is treated with a coagulant such as acetic acid, formic acid or 
sodium silico fluoride This causes the rubber to use to the 
fiijiface as a wet, white, doughy coagulam leaving m solution a 
small quantity of mineral and oigamc matter The coagulam 
is then pressed between rolleis until it is of the required consis- 
ttehey, thickness and shape After that it is hung to dry 

The two most important forms of plantetion rubber are sheet 
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and crepe Sheet is generally dark brown in colour because it is 
dned in smoke while crepe is of stiaw colour and is dried in air 
In the prepaiation of crepe the coagulam is machined much 
more drastically, heavy rollers being necessaiy 

The great bulk of the rubber area in India is m Travancoie 
State Originally a monopoly of European companies, rubber 
planting subsequently passed into the hands of Indians and 
today a large part of the rubber plantations are in Indian hands 
There are also plantations in Cochin, Malabar District and m 
Assam 

The following table shows the area under rubber cultivation 
and the yield during 1930-31 to 1939-40 


Year 

area (acres) 

yield (lbs ) 

Average 1930 — 31 to 34 — 35 

92,900 

11,871,500 

35—36 

122,600 

27,553,800 

36—37 

124,600 

30,447,900 

37—38 

125,700 

32,296,500 

38—39 

130,100 

31,065,800 

39—40 

134,000 

31,390,700 


Before Woild War II, of the 10,000 to 15,000 tons of 
rubber produced m India only about 7)000 tons were utilised with- 
in the country and the balance was exported During the 
war Indian rubber assumed great importance, and the price of 
ISfo, 1 quality lUbber sheet, which was rathei low immediately 
before the war, was controlled by Government at 71 Ceylono'-e 
cents per lb otherwise, prices would have risen higher 

2 Rubber Manufacture 

Rubber is a most impoitant raw material requned foi 
the manufacture of a large range oi essential products Before 
1939 a rubber manufacturing industiy had already come into 
existence m India The most important section of this industry 
IS the production of tyres for motor vehicles This branch ac- 
counts foi between 80 to 90 per cent of India’s rubber consump- 
tion and about the same percentage of capital investment Of 
the important raw materials required for making tyres, cotton is 
obtained from Egypt and Sudan and is processed into tyre 
manufacturmg cord m India Compounding materials like 
carbon black and sulphur are obtained from the USA 

The first tyre manufactuimg plant in India was establisheid in 
1935 by the Dunlop Rubber Company and was followed in 1939’ 
by a plant m Bombay established by the Firestone Tyre and 
Rubber Qompany Both the companies and other distributing 
companies for which they manufacture tyies had previously 
been operatm^ in India for a number of years importing tycei' 
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from the U K and the USA Before the war production of these 
two companies was sufficient to meet Indians tyre requirements 

The establishment of the tjfre manufacturing industry in India 
was made possible by the opeiation of the International Rubber 
Restriction Agreement (1934) which, by controlling the expoit ot 
rubber by fixed quotas, raised the world price of rubber and 
maintained it at a piice considerably above the minimum econo* 
mic price The restriction of the export of rubber by quota left 
a large proportion of Indian lubber available for internal disposal 
Consequently the new rubbei manufacturing industi-y in India 
was able to buy rubber fiee of export quota at a price considci- 
ably below the world level and thus enjoyed a very impoitant 
measure of protection 

Other kinds of rubber manufactures were being imported 
before the war mostly from Japan, except one or two 
items e g , some kinds of rubber covered cable and certain classes 
rOf railway rubber goods and footwear 

During the war, all the world ovei there was a great demand 
for rubber for military equipment as the following figures given 
in Tyson*s “India Aims for Victory” show Each battleship 
Kiemands as much rubber as is needed for 17,000 automobile 
tyre^, a 28-ton tank’s rubber requirements equal 124 tyres, a 
10-ton pontoon bridge, 260tyies, and a 75 m m gun carnage 
needs 175 lbs of rubbei and tyies on a Flying Fortress weigh 100 
lbs each India had to lely on hei manufacturing facilities ioi 
essential rubber goods like tyres, mechanical and water-pioof 
sheetings, rubberised fabiics, hose of every description, ebonite, 
and moulded goods etc The development of many of these 
items was stimulated by the restiiction placed on the manufac- 
ture of other non-essential lubber items such as lubber footwear 
for civilian use, sports goods, etc , and many of the factoiies 
previously occupied in pioducing footwear have been expanded 
^nd developed for the production of these geneial industrial and 
mechanical rubber goods This industry, howevei, is not quite 
sound as most of the plant is improvised and obsolete, and the 
majority of the goods produced do not come up to the impoited 
standard although theie has been a steady improvement m 
quality By 1942 the two piemiei rubber companies (Dunlop 
and Fuestone) pioduced 840,000 truck tyres and 50,000 
car tyres a year In addition they also produced 1,870,000 
cycle tyres per annum which lepiesented a 60 pci cent cut of 
normal civilian production of cycle tyres Aeroplane tyie 
manufacture was also undertaken and special plant has been 
instsilled The target production was estimated at 10,000 ta 
12,000 tyres per annum 

’ Next to rubber tyres comes the production of ground sheet and 
respirators Approximately 200,000 ground sheets and 30,000 
Inspirators a month were produced 
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There are about 115 rubbei manufacturing units located mostly 
in Calcutta and Bombay and to a small extent m Sailkot (Punjab) 
and Travancore Of the total Indian rubber manufactmes, 
70 per cent went to war orders The total Indian rubber con- 
sumption foi 1944 was estimated at 17,000 tons Seven to eight 
thousand persons are employed in the rubber manufacturing 
industry, and the capital investment may be four to five 
crores Two reclaim plants with a capacity of 6000 tons of re- 
claimed rubber per year weie installed to treat sciap rubber 

Indian rubber industry may have to face many difficulties in the 
immediate future One of them is the capacity of the existing 
plants which is greatly in excess of future requirements With 
the Rubber Restriction Agieement m abeyance, the benefit of 
cheap rubber prices, mentioned earner, will vamsh 

3 Synthetic Rubber 

A new and powerful competitor has also to be encountered — 
synthetic rubber Attempts have long been made to produce 
synthetic rubber, of properties and cost comparable to the 
natural product Laboratory studies produced rubber-like 
materials by polymerisation of isoprene, dimethyl butadiene 
and other dienes, but it was not until 1916, when the Germans 
were unable to secure natural rubber that a synthetic product 
was made for commercial use Two varieties were made — methyl 
rubber W for soft rubber goods and methyl rubber H for hard 
rubber compositions Their method of production utilised lime 
and coke as the primary mateiials Of late the production of 
synthetic rubbei has made tiemendous progress in the U S A , 
Russia and Germany In 1939 synthetic rubber production was 
roughly estimated at 50,000 tons in the USSR, 20,000 tons in 
Germany and 3,000 tons in the USA Production rose to 775,000 
llie tons in U S A by 1944 

Buna-S is the best known and most-tested of the synthetic 
lubbers It is made fiom butadiene which has two sources - 
petroleum and gram alcohol In Germany, butadiene produc- 
tion IS based upon acetylene from calcium carbide Styrene is 
the second compound required for the synthesis of Buna-S It 
may be produced from coal-tar benzene and alcohol Styrene 
links up with the butadiene molecule to form a co-polymer or the 
rubber-like material Buna-S It is then mixed with various che- 
taicals including carbon black and milled to form sheets ready for 
the fabricating industries Buna-S is more than 90 per cent as good 
as natural rdbber m tyres, and is also useful for insulation^and 
water-proofing* A second group of synthetic rubber is produced 
trom v^etable oils and sulphur compounds and a third group 
includes the non-vulcanisable plastics such as polyvinyl chloride* 

The tensile strengths of natural rubber and Buna-S are 35i> 
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and 300 kg per sq cm respectively The elongation of synthetic 
rubber is slightly better than natuial rubber In resistance to 
abrasion there is not much difference between the two How^ 
ever, Buna-S is less resilient than natural rubbei and it does not 
return so quickly to its original form after stretching or 
compression 

Neoprene, thiokol, and butyl also figure in the synthetic rubber 
programme, though on a smaller scale Neoprene is an American 
invention, having been discoveied in 1925 by Dupont chemists 
Its basic raw materials are coal, limestone and even salt It is 
made by combining acetylene gas, from coke ovens, with hydrogen 
chloride It is costly to make and lequires special care and skill 
Its quality of resistance to the deteriorating action of fractional 
petroleums makes it a good speciality rubber for purposes for 
which natural rubber is not neaily so suitable — such as gasoline 
hoses It IS also resistant to heat, sunlight, and chemicals 

Thiokol, another American invention, was discovered by a 
Kansas chemist in 1929 It is made from caustic soda, sulphur, 
chloiine, and ethylene gas, and has an overpowering odour which 
induces coughing and sneezing Thiokol is not so stiong nor so 
wear-resistant as natural rubber, but it does not deteiiorate on 
exposure to air, sunlight, or oil It can be used for gasoline 
hoses, washers, cable sheathing and barrage-balloon coatingb, 
but its production is comparatively low 

Butyl IS the infant of the synthetic lubber family, having been 
discovered only in 1941 It is made of the same butadiene as is 
used m Buna-S, plus butylene, an oil-refinery' product obtained 
from a natural gas (butane) produced by skimming lefineiy gab 
The process of making it is simpler and quicker than the ‘batch 
process* needed for Buna-S and neopiene, and the raw mateiiah 
are cheaper Butyl because of its flexibihty, is now used to a 
cdnsiderable extent in the manufacture ot inner tubes, where it 
has proved most satisfactory 

With improvement m the properties by further leseaich, 
synthetic rubber whose output can be manipulated m a more 
flexible manner in relation to demand, will come to stay and 
JOiove to be a competitor to the natural variety 
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I Cement 

The manufacture of cement in India was begun in 1914 when the 
A C C at Porbandar and the Katni Cement and Industiial Co , at 
Katm began working The importance of the industiy to the 
country was proved during World War I In fact, the works 
were carried on under Government control Since then other 
factories have been started and the production capacity of the 
industry as a whole has increased considerably Thus the pro- 
duction of cement, which was only 945 tons in 1914, increased m 
10 years to about 250,000 tons a year The fear of internal and 
external competition was enquired into by the Taiiflf Board which 
recommended subsidies for the industry in 1925 The following 
year the Government imposed a duty on imported cement In 
1925 an association of the Indian cement manufacturers was 
formed, with all the existing concerns as members The main 
ob 3 ect of the association was to eliminate cut-throat competition 
and to demand lower railway freight chaiges Besides, by its 
centralised adveitising and propaganda the Association has been 
doing effective work in extending the market and increasing the 
use and consumption of Indian cement 

The chief producers are The Associated Cement Companies 
Ltd , Bombay, Dalnua Cement Limited, Dalmianagar, Assam 
Bengal Cement Co Ltd , Calcutta, the Sone Valley Portland 
Cement Company, Ltd , Calcutta, and the Andhra Cement 
Company Ltd , Bezwada Cement factories lay scattered 
throughout the country but most of them are in Central and 
Northern India 

In the matter of natural advantages the Indian cement indus- 
try is favourably placed Limestone of excellent quality is to be 
found in abmidance in seveial parts ot the country and close to 
the railway lines, and most of the factories have been established 
in the vicinity of the quarries of limestone Suitable clay la also 
mvanably found close to the vyoiks Gypsum and coal aie the 
othei raw mateiials reeded .^boiit t 6 tons of limestone aie 
required to make! lou oi comont vhich contains 4% per cent 
gypsum and 38 per ernfc coni According to the icporU of 
the Geological bui\ 0 j ci T.ulu, Lierc r'o lirgc acpo&iLa oi 
gypsum m seveial parts ol the oonrtiy 

As xegards the supolv o! eoal, most ol the cement iactoiic^ are 
at a disadvantage This la jueMlablc owing to the coi.ceniiiiliou 
of oil good quahiv loal in a limited area in Bihar aim T?ciie.al 
For power piouuction vu infciio*’ chiss ol toal cm bomotimes be 
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used and seveial lactones draw halt their supplies horn Rewa 
or the Central Provinces But the coal used m the kilns must 
oontam the lowest possible percentage ot ash and foi this reason 
at least half the coal used in the works must be conveyed fioin 
Bengal and Bihar coal fields 

Proximity to markets is also an important con'sideration lu 
the cement mdustiy Most of the Indian cement factories are 
'Situated at a distance Irom the poiLs, that n, in the intprior, 
but the principal market for cement is to be found m the ports 
and particularly Calcutta and Bombay 

A striking feature of the industry is that it manufactures its 
own plant In the manufactme of cement what is known as the 
wet process is employed Limestone is crushed and admixed 
with defy in suitable propoitions and up to 33 pei cent of water 
This stage is known as sluriy The sluiiy is fed to the Rotaiv 
kiln and is clinkered by firing the kiln with pulveused coal The 
clinker is then ground in a ball mill at which stage gypsum 
added giving the final product of Poitland cement The machi- 
nery can be classified as of the heavy type and appioMinateJ r 
100 units of electrical powei is requned to manufactme one toa 
ot cement 

Most of the labour force is required for quarry work and h 
unskilled In the factories both skilled and unskilled labour is 
employed besides the highly paid administiative, medical and 
engineering staff Labourers aie paid daily wages and pait ot 
the work is done on a piece rate basis Theie n little employ- 
ment of women and children m the mdustiy as a whole Laboiu 
conditions in cement factories are consideied good with the 
provision of fiee houses and other amenities and conveniences 
The lactones are well-lighted and ventilated and liee fiom dust 
and noise Watei supply and sanitation are adequate Most 
ot the factories have well-equipped hospitals giving tiee medical 
treatment to the workers and their families Cheap giam shop«i 
are run by most Before the war the whole output of Indian 
cement was sold in India excepting for a small expoit to Ceylon 

In 1939, there were 19 cement Works m India of winch S were 
in Bihar, 3 m C P and Berar, 3 m Madias, 1 in the Puniab, 1 m 
Behgal, 2 in Sind and 6 in Indian States The total number of 
workers employed was 10,758 

With the outbreak of the wax imports were stopped and there 
was a great increase m the demand for cement for military pui 
poses Pioduction was incieased in all the existing factories and 
new factories were established By 1943 there wcie m all India 57 
lactones (including lime fact ones and potteiics) giving work to 
j^bbut 25,000 persons, The size of the iacloiaes vanes gleatly, the 
amaliest engaging less than lOOpersons and the Uigest about 3000 
" The expansion necessitated an increased allocation ot coal t> 
maintain all the factories m full production 
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In August 194:2, the Government ot India instituted a contiol 
of the cement industry with a view to ensuiing adequate suppV 
of cemeTt for urgent Government pui poses, both militaiy (chielly 
foi aeiodrome const! uclion) and civil 90 pei cent ot the out- 
put v/as allocated foi wai puiposes, and the lemaimng 10 jvi 
coni ioi civilian puiposes including the lequuements ot Piovin 
cial Goveinmea^s, Genual Public Woiks Department, Railways, 
Port Tiusts andt he vaiious quasi-Goveinment bodies Tne 
cement lequiiements both loi inihlaiy and non-military puiposes 
weio diawn Ihiough the Supply Depaitmenl In the early yeais 
ofthewai, Luge quantities weie expoited to Malaya, Java elc 
mostly foi defence purposes and also to Iiaq and Iran foi the use 
of the oil companies With the completion of aerodroine cons 
tiuction, tho civilian quota came to be increased 

The pioduction and impoit figuiea of cement for the yeais 
1934-35 to 194L5-46 aip given below 


Yea) 

Pi oaucticm 

Impo) t 


(iH tons) 

(tn ions) 

1934-35 

781,000 

49,180 

35-36 

890,683 

42,940 

36-37 

997,000 

33,474 

37-38 

1,169,894 

31,916 

38-39 

1,512,000 

21,214 

40-41 

1,727,000 


,42-^43 

2,183,000 


143-44 

2,112,000 


44-45 

2,048,000 


45-46 

2,075,000 



The slight fall in pioduction in the last two years is said to be 
due to wear and tear of plants which had been overworked dui- 
ing the wax and to shortage of coal 

A couipiehensive plan for inci easing the production of cement 
in the countiy has been diawn up and the Government of Ind a 
have decided that the taiget of cement production by 1952 
■should be 6 million tons per annum The potential capacity of 
existing plants, taking into account those in process of erection, 
IS estimated to he about 3 inJhon tons The distribution of this 
capacity is shown below 


Existing Cement Works 


ACC 
Wah (Punaab) 
Suiajpur (Patiala) 
Bohn (Sind) 
Dwarka (Baroda) 


1.65.000 tons 
1 , 00,000 „ 

70,000 

1.80.000 „ 
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42.000 tOAfo 
2 , 20,000 „ 

60.000 „ 

3.35.000 ,, 
1 , 00.000 „ 

1 00,000 , 

2 . 10.000 „ 
80,000 „ 

1,80,000 

18,62,000 „ 


Dah na 

Dandot (Puniab) 70,000 ,, 

Vngh Road (Sind) 2.00,000 ., 

Dabina Dadn (Jmd State) 70,000 „ 

Dalmianagar (Bihar) 1,50,000 „ 

Dalmiapurain (Madras) 70,000 „ 

5.60 000 

OllHi WOTllcS 

Sone Valley Cement Co , Calcutta (Bihai) 2,00,000 „ 

Assam Bengal Cement Chhaiaka (Assam) 70,000 ,, 

Kalyanpixr Lime and Cement Co (Madras) 40,000 „ 

Andhra Cement Co , Bezwada (Madras) 30,000 , 

Mysore Iron and Steel Works, Bhadravati 20,000 ,, 

3,60,000 „ 

Gband Total 27 ,82,000 , , 


Poibandai (Porbandar State) 
Lakheri (Bundi State) 
Banmore (Gwalioi State) 
Kaymoie (C P) 

Khalad (Bihai) 

Chaibasa (Bihar) 

Shahbad (Hyderabad State) 
Kistna (Madias) 

Hadhukarai (Madias) 


The following statement shows how the balance of 3 millio’i 
tons a year of the 6 million target will be distributed between 
the various Provinces and States 


AllocaHon of 3 wiUion tons pei annum oj 
Cement Production 


Pvtniab 
U P 
C P. 
Bihar 
Smd 
'Madras 
Assam 
^Bengal 


4.60.000 tons 

’i,00,000 „ 

1 , 00,000 „ 

4.50.000 „ 

2.50.000 „ 

5.30.000 „ 

1.75.000 „ 

1 . 20.000 „ 
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Bhopal State 


1,00,000 ton» 

Gaiv^apur Stale 


1,00,000 „ 

Tehri Garhwal Stale 


1,00,000 „ 

Sii mur State 


1,00,000 „ 

Mysore State 


30,000 „ 

Patiala State 


1,00,000 „ 

Poibandai State 


1,00,000 „ 

Balasinor State 


1,00,000* „ 

Gwalior State 


1,00,000 „ 

Tiavancore State 


50,000 „ 

Jamnagai State 


1,00,000 „ 


Total 

31,55,000 


*now transfer! ed to Bombay Piovmce 
2 Prospects 

A large increase m the demand for cement is bound to anse if 
some of the major piojects like hydro-electric and irrigation 
schemes involving the use of large quantities of cement, are earned 
out A more rapid industrialisation of the country will also lead 
to a large mciease in the use of cement There may also be a 
demand for expoits to Burma, Malaya and the Dutch East Indies 
because the cement plants in these countries were ruined by the 
enemy and will piobably take some time to be lehabilitated 
Demand foi cement for piivate building construction is also 
certain to grow Most of the new plant required for new factoiies 
and extensions to existing ones could be fabricated in India in the 
workshops of the cement factoiies and only articles like power 
plants, boilers, reduction gears, electric motors, switch geais etc 
will have to be impoited from the U S A or the U K 
The demand for new types of cement, such as low heat cement, 
water repellent cement, plaster cement etc may increase in 
future Their production, however, does not call for any new 
machinery 

It IS likely that changes m regard to localisation may take 
place depending on the discovery of new deposits of law mate- 
rials and marketing conditions The cement industry, how- 
ever, cannot be puisued on small scale methods m ruial areas 
The raw materials seiving the existing factories aie adequate foi 
a life ranging Tietween 20 and 100 years The mimng and Geolo- 
gical Department of the ACC is carrying on investigations for 
new deposits of raw materials suitable for the manufacture of 
Portland cement The technical personnel now employeef may 
be retaaned in the industry and as the industry expands, more 
technicians may be lequired and they can be trained m the exis- 
ting cement factories 
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3 Asbestos Cement 

Asbestos cement goods are the only asbestos products whose 
manufacture has been developed m India The main law mate- 
iial IS asbestos, a term which embiaces a numbei of mineials all 
of which can be split into fibres capable of being spun or felted 
togethei When bent, the fibre should be unafiected beyqnd 
being split up into finei fibies, inferior mateiials either break or 
go to powder Fibies of medium length mixed with Portland 
cement, usually in the pioportions of 15 per cent asbestos and 
85 per cent cement, aie made into tiles and flat and coiiugated 
sheets for building purposes Duiing recent years, the incieas 
mg manufactuie of asbestos cement pipes has led to a greatly 
increased consumption of these fibres, generally designated by 
the broad term of ‘shingle* fibres 

Before the war, Asbestos Cement Ltd , Bombay, had a factoiy 
at Kay more, C P with a manufacturing capacity of about 1,200 
tons a month of asbestos cement products They weie using 
indigenous cement and the location of the factory at Kavmoie 
was mainly due to its proximity to cement supply Later they 
erected two moie factories, one at Mulund. Bombay, and the 
othei at Calcutta to have the advantage of nearness to the two 
chief markets In all the lactones Indian cement was being 
used, and asbestos fibre was obtained from Africa, Cyprus and 
Canada Asbestos is found in many parts of India, like Cud" 
dapah in Madias, Seraikala State in Bihar and Hassan and Banga- 
lore Districts in Mysoie But none of these etources have been 
developed to any great extent, nor do they supply fibres of good 
quality 

Asbestos cement goods manufactured in India may be giaded 
under two mam headings — 

• (a) Roofing sheets and flat building sheets with fitments 

(b) Building pipes, accessories and gutters of vanoua 
diameteis and sizes, compiismg of some 1,075 items 

The process of manufacture requires special imported machi- 
nery worked by electiicity A small percentage of labourers are 
skilled, the rest being semi-skilled and unslulled Laboureis 
are daily paid on piece-work basis 

India formerly imported asbestos cement goods in considei- 
able quantities In 1937-38, the import figures came to 3,234 
tons The ma 3 or share of the imports came fiom the U K , 
Belgium and Yugoslavia 

With the failure of the imports from the Continent, on the 
outbreak of the war, the Indian factories have had to increase 
their production to meet the enhanced war demand, and the 
CSalcutta factory which used to remain closed, started production 
The total productive capacity of the thre6 factories of the Asbes- 
tos Cement Ltd is 6,500 tons monthly, of which 75 per cent was 
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taken up duiing war-time by the variou'3 Depaitmepts u 
Government including Defence Services 
In the fntuie, India may develop her own sources of law 
asbestos fibres, especially the Hassaii deposits in Mysoie, but 
imports may not cease altogether Since the other impoitant law 
material, cement, is locally produced, there seems to be no dange* 
of the industry being advexsely affected by foreign competition 
The expeiience of the pie-war pexiod is that as the Indian industry 
developed, imports gradually dechned, from 5,779 tons m 
1934-35 to 2.969 in 1936-37 and 3,234 m 1937-38 



CHAPTER XXXIir 


Glajss 

1 General 

**Thiee basic commodities, steel, cement and glass, aie playing a 
preponderant pait in the development of the inteii''al civilization 
of our times Of these, glass penetrates probably deeper into 
the private life of individuals and exerts a more direct influence 
on their personal comforts as symbol of light, tiansparency and 
hvgiene Fiom a statistical point of view, the consumption of 
glass IS an unmistakable measure of the piospeiity ot a countiy 
The USA tops the list, both ofpioduceis and consiimeis of glass, 
absolutely and per head of population’^ Glass is *1 ciucial 
material m our industrial civilization and has a thousand uses m 
the home and the factory Because glass is light, tianspaient 
and hygienic, plate and sheet glass will beincicasingly used in the 
construction of modern bmldmgs, while the general economic 
development of the country and the consequently mcfe*ising 
manufacturing and mei chanting activities will evoke a gieat 
demand for bottles and glass containers from the bottling tiades, 
for instance, distilleries, pharmaceutical concerns, fiuit, food and 
animal products industries and aerated water factories 

Among the substitutes for metals, which aie being feverishly 
sought with a view to conserve the rapidly diminishing supplies 
of metals, glass is likely to find an important place Who could 
have imagined that a fragile material like glass could bo used in 
replacing metallic ai tides such as blades ot a centrifugal pump, 
pipes in many of the chemical and solvent factoiies, gauges and 
ball-bearings, furniture etc It is mainly the fragile character 
of glass that has stood in the way of its being more widely adopted 
The production of unbreakable glass has very materially altered 
the situation The glass articles present an attractive appearance 
and being resistant to the action of food materials and chemicals 
possess a distinct advantage over metallic ware 

2 Indian Glass Industry 

Manufacture of glass in India on modern lines dates from the 
nineties of the last century, but most of the pioneering factoiies 
wefe not successful With the outbreak of World War E and 
the consequent cessation of imports from Germany and Austria^ 
new factories sprang up By 1918 about 20 factories were at 
work, of which seven at Pirozabad were engaged entirely in the 
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manulacture of glass for bangles and the other pioduced mainly 
lampware and to a less extent bottles and carboys In the 
yeais after World War I seiious competition had to be faced 
from foreign countries Nevertheless, the Indian industry 
steadily continued to gam giound and the inciease of the re- 
venue duties from 15 to 25 pei cent during 1931 and the alter- 
ations in the Japanese and the European exchange rates were ol 
some help Thus in 1932, when the question of protection foi 
the industry came up befoie the Tariff Board, there were about 
fifty-nme factories in India, twenty- six of which were engaged 
solely in the manufactuie of bangles and one in the manufacture 
of false pearls Sheet glass, plain as well as iibbed and figured, 
Wris pioduced in two factories in the Umted Provinces while 
bottles and phials were made at twelve factories distributed 
between U P , Bengal and Bombay, and lampware, globes and 
chimneys at twenty-1 out factories In their report, the Taiiff 
Board held that the Indian glass industiy had reasonable le- 
sources of raw materials and stressed its special natural advant- 
ages in lespect of suitable lefiactory material, good quality coal, 
abundant and adaptable labour-supply and a vast home market, 
actual and potential The Board recommended a protective 
taiiff Instead, the Government reduced the import duly on 
soda ash which foims a substantial percentage of the new mate- 
rial cost, as will be seen from the table given below 

Table showing percentage cost of raw materials in glass 



Indian 

English 

Belgian 

German 

Sand 

23 

27 

9 

19 

Soda ash 

67 

61 

87 

79 

Lime or Limestone 

10 

12 

4 

2 


100 

100 

100 

100 


The industry continued to expand and diversify production 
According to a veiy conservative estimate the annual production 
cf glass and glassware befoie Woild War II was of the value ot 
Hs 2 crores The total imports in 1938-39 came to Rs 1 25 
crores Thus Indian production met about 60 per cent ol the 
total estimated demand In 1914, Indian production met only 
a fourth of the estimated demand In fact, internal production 
^increased by 250 per cent between the wars 



^he production and import hi?ifro 3 for the different sections of the glass nidustr-i arc gn, en below 
t,on PTLimr Pioduction (1937-38) Pi^aar ImporU, (1937-38) Prese 
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’•'Ijstimated 
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Not only was the Indian glass industry able to meet a large 
part of the home requirements but also enjoyed a large export 
trade which amounted to Rs 1 29 lakhs in 1937-38 The 
exports consisting chiefly of bangles went to Burma, Ceylon, 
Iran etc 

As m the case of other industries, the Indian production con- 
sists of (1) a cottage industry and (2) a modern factory industry 
Bangle making has long been a cottage industry m India, and 
before the World War II it was the only adequately developed 
branch of indigenous glass industry Ovei 80 per cent of the 
bangles absorbed by the Indian market was Indian made It 
flourished especially in places like Ferozabad, in U P , Belgaum 
in Bombay, and the State of Mysore where there is hereditary skill 
in this line of work In recent times artisans purchased glass 
blocks or cakes from the glass factories and made out of them 
bangles in small furnaces in their homes The cottage industry 
had to face a serious competition from the factories and fiom the 
Japanese imports and as a result, it now confines itself to the 
production of decorative bangles on a small scale Factory made 
bangles are Firozabad’s sole monopoly in all India and have 
pushed out Japanese bangles, to which they are supenoi The 
ancillary operations like ‘joimng' and ‘decorative operations' on 
factol:y-niade bangles are being done by small shops existing m 
hundreds around the bangle factoiies 

The range of production of the factories includes glass cakes, 
beads, bottles, phials, tableware etc , and sheet and plate glass^ 
Two factories were equipped foi manufacturing surgical and 
laboratory requirements in glass 

The improvements made in glass production were largely due 
to the work of the Technical Research Institutes for Glass at 
Benares In this way new types of glass pioducts such as glap 
beads, false pearls, ornamental glass plates, tubes, pipes etc 
were introduced 

In 1938-39 there were 101 factories distributed among the 
provinces as follows 


Province 

U P 

Bengal 

Indian States 

Bombay 

Punjab 

Madras 

Delhi 


No of factories 
38 
28 
11 
19 
3 
1 
1 


101 

The glass industry is localised in U P » because of its centra 
eituation^ availability of glass working labour, suitable saui^ 
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Goveinment^s suppoit and, above all, the existence of an old- 
established tradition for glass making, which is the result of the 
pioneering work of a few individuals and then perseveiance 
and tenacity 

The raw materials requiied for the manufactuie of glass may 
be classified as follows — 

(a) The basic mateiials requiied for the pi eduction of bulk 
glass sands, soda ash and lime 

(b) Special mateiials for impaiting paiticulai characteiibtics 
baiium carbonate, felspars, magnesia, zinc oxide, lead oxide, 
borax etc 

(c) Decolonzeis, coloming and finishing agents and opacifieis 
selemium, manganese dioxide, arsemous oxide, cobalt oxide, 
chromium oxide, nickel oxide, sulphur etc 

(d^ Oxidising and reducing agents potassium niti ate, carbon etc 

A proper survey of the sands, sandstones and quaitz suitable 
for glass making, has not been conducted in India The intorm- 
atfon available, through the effoits of the Geological Siuvey oi 
India and some other independent woikers is meagre The 
deposits of sands, quartz, etc have been found scattei ed practi- 
cally dll ovei the country The quality of the sand is fairly 
satisiactory for ordinal y glass and with suitable treatment it can 
be purified to meet the requirements of special glasses such as 
optical glass 

Soda ash, the other important raw material, is still imported 
into India mostly from Great Britain Felspar, which is available 
in India, can replace a part of the soda ash required India has 
fairly large deposits of good lime The othei materials such d^ 
majiganese oxide, barium carbonate, zinc oxide etc are available 
in, the country Boiax, selenium, etc are still imported 

3 W^R-TIME 

The outbrealr ot Woild Wai II gave a great fillip to the Indian 
glass industry Firstly, Germany, Belgrum and Czechoslovakia 
and later on Japan, who were our mam suppliers befoie the wai 
ceased sending goods and the value of our imports progressively 
declined to Rs 1 exore in 1939-4:0, Rs 86 lakhs m 1940-41 and 
Rs 55 lakhs in 1941-42 The United Kingdom and the United 
states kept sending limited supplies, but the main burden at 
meeting Indian requirements fell on the home indust'»‘y, which 
consequently expanded in many drieetionfa 

When India herself became a base ot war operations, the 
nuht^y requirementb for glass goods materially inci eased bqth m 
quantity and range A large number of new typos of articles 
were produced in India such as scientific glassware, boiler gauge 
‘-lunai glass etc The need arose toi the minafacture in 
indw oi sheol gJat'; iioliow-wai.e bottles etc 
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Sheet glasi This is used extensively in housebuilding especi- 
ally in urban aieas Before the wai, India was mainly dependent 
on foreign supplies of sheet glass The Glass Works at Bahjoi 
(UP) the only plant of its kind in Asia has been producing 
■window panes Aftei 1939, the production of sheet glass expan- 
ded from 1000 tons to 5,500 tons of window glass per year The 
same firm started another sheet glass factory at Kandra, equip- 
ped with a plant of higher production capacity imported from 
the U S A under assistance from the Supply Department It is 
believed that Indian sheet glass factories will be able to with- 
stand future competition The Allahabad Glass Works, Nairn, 
manufacture a type of rolled window glass of the ‘Cathedral’ 
type, similar to sheet glass with figures embossed on them 

Hollow Waie A remarkable expansion has taken place in 
this branch of the glass industry producing articles in great 
demand like tumblers, lamps, globes for chimneys, hurricane 
chimneys etc Within two years nearly all factories made a 
fundamental improvement by the change-over from old fashioned 
pot furnaces to tank furnaces or to modern pot furnaces In 
this way one of the greatest handicaps was removed the melting 
of glass was simplified and made cheaper The factories with 
expanded production were able to cope with the growing war 
demand tor iumbleis, chimneys etc , imports being stopped 
practically There was therefoieno shortage of these articles in 
■war-time The woiking processes applied by the factories produc- 
ing hollow ware are mostly manual, with the exception of glass 
process A new development is the use of jai making machines and 
finishing machines, intioduced lately on Government initiative 

Bottles Bottle manufacture in India was much less deve- 
loped than other branches of the glass industry and its producjis 
liad great difficulty in competmg with imported bottles Larger 
bottling trades like distilleries and pharmaceutical concerns 
could not use them owing to their irregulai capacity, pooi finish, 
unsuitabihty foi mechanical closing and insufficient chemical 
and mechanical resistance The creation of a few adequately 
equipped bottle factories of medium size appeared imperative 
even before the outbreak of the war And when the war broke 
out, European imports stopped and imports from Japan were 
reduced This gave a great impetus to the indigenous manu- 
facture of bottles and phials, and many factories were established 
In 1941 a bottle factory at Ramnagar, Benares State, was started 
by the Vibhuti Glass WoikS Ltd It has a 'tank furnace and 
semi-automatic machines which have an advantage ovei mnTfn^i 
production, because they assure better uniformity of bottles 
and a precision of closure, unattainable by hand Screw-neck 
bottles wall also be made on this plant Continuous annefliing 
Jlehrs, of a novel type have been installed m this factory so as to 
assure i^hlgh degree of mechamcal strength m the goods produced. 
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Another new factoiy to manufactuie bettei glass table-ware and 
bottles has been started at Ghaziabad by Capital Glass Works Ltd 
Allahabad Glass Woiks, Nairn, and Nairn Glass Works, Nairn, 
aie the two old established factories making bottles The 
Bombay Glass Works, Dadar, is also equipped with semi auto- 
matic machines for bottle-waie In Bijnoi, about 35 small 
factories on a cottage industry scale turn out small bottles by the 
hand piocess in then little home-made furnaces and sell them at a 
surprisingly low puce The two new factoiies at Ghaziabad and 
Benares are at the two opposite ends of the Province, so as to 
enable exports towards east and west The Benaies lactoiv 
estimated to produce about 3,500 tons of bottles and Ghazi- 
dbad about 2,000 tons, while the smaller factories at Sasni, 
Harangau, and Shikohabad are expected to produce 1,000 tons 
each of hand-made bottles per year Thus U P alone is expected 
to produce about 10,000 tons of bottles 

Fancy goods In several towns, around Hathras (U P ), fancy 
goods such as glass buttons, pendants, animal figuies and a veiy 
crude vaiiety of beads known as cattle-beads aie made on cotrage 
scale by about 50 workshops, engaging seveial huiidied persons 
The manufacture of glass pearls and beads has been practically 
unknown in India until recently, while the yeaily impoit-. 
amounted to nearly Rs 19 lakhs, its retail value being at 
least Rs 25 lakhs Production oi such beads by independent 
cottage artisans have now been started with Goveinment assist- 
ance and arrangements have been made (1940) foi a tiaiivng 
centre at Benares Some control by Goveinment ovei this 
new trade may be helpful so as to avoid waste and ovei- 

pioduction , 

Scwntifio Goods Scientific glass apparatus, neutral and somi- 
neutral, and other scientific glasses are now being produced in 
India as a result of the war demand 

Thermos Flasks Efforts are being made for the production of 
the thermos flask which is coming more and more mto eveivdiy 
use and has an unlimited scope for expansion Experiments loi 
its making aie in progress in seveial factories, notably in 
Ganga Glass Woiks, Balawali The Victory Ltd , Bombay, 
have been able to produce thermos flask lefllls, which hitheito 
used to be imported 

Glass Bulbs foi Eleclnc lamps Another new development in 
glass industry, duimg the wai, is the production of glass bulbs 
for electric lamps As imports weie cut down, the electric lamp 
mahufacturing industry found difficulty m obtaining the glass 
shells foi the electiic bulbs, and at the instance oi the bupply 
-ftenartment, indaenous production of glass shells was developed 
m U P by Ganga Works, Balawali, and Kaycee Glass Woik.. 
Shikohabad The formci had been making all types of hollow - 
waie before the war, well-known lor the quality of its glrss In 
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1940, tl t lirm elected a modern pot furnace with technical and 
financ\^l assistance from Government and the nev/ furnace 
enables them to produce haid glass for laboiatory vessels, 
tuDingb and rods Production of glass shells foi electric bulbs 
was developed out of this, and the development is entiiely due to 
war effort The Kaycee Glass Works, Shikohabad, was built 
at the instance of Government to meet the demands of glass shells 
for electiiG bulbs, the firm had already had an electiic lamp manu- 
faciuiing concern, called Radio Lamps Ltd , and they also 
ac(iuired Hindustan Lamp Woiks at Shikohabad The U P 
Goveimiicnt gave them the necessary technical assistance in 
erecting and developing the production of these glass 
bulbs This was done at the instance of the Supply 
Depaitment 

Bengal Lamp Woiks have their own glass furnace for making 
glass shells They have developed then production of these 
glass shells during the war period to meet their own demands 
A smaller firm m Calcutta, Shri Gobind Deo Glass Woiks, have 
also started producing glass shells for the Lux Lamps Ltd It 
may be mentioned here that the Kaycee Glass Works have 
staited pioducing tubings and loddings foi electiic bulbs 

Teclimcal developments The furnace is of piimaiy impoit- 
ance m the glass manufacture and development on modem lines 
has been effected during the war period so as to obtain higher 
temperatures, with economic use of coal, and to obtain correct 
lemperature for fusion and melting of quality glass, In ordei to 
stimulate quick adoption of modern glass melting furnaces, 
designs of furnaces were acquired from abioad and then actual 
constiuction was subsidised Independenriy, locally made de- 
signs are being distributed and encouiaged in vaiious ways 
Within the last 2 years, nearly all the factoiies have made a 
fundamental improvement by the change-over from old-fashioned 
pot furnaces to tank furnaces or to modern pot furnaces Tins 
has bimpliiied melting of glass and made it cheaper Technical 
advice in these respects has found paifciculaily favourable 
ground with manufactiueis since the outbieak of the war, and 
has resulted m the construction of numerous furnaces mainly 
of the tank type The furnace developments have been mostly 
in the direction of recuperative and i egenerative furnaces The 
most original is the 12 pot recuperative gas fire furnace completed 
in 1942 by Ganga Glass Works, Balawali Th'S fmnace is the 
first of its kind in India and was built entuely fiom Indian 
material and has proved Successful m every respect Improve- 
ments in moulds and m the technique have also been obtained 
through the technical advice of Government Gleas Technologist, 

P , as well as by obtaining glass expeits Irom foreign refugees 
“Due to these developments large scale pioduction of superior 
glass at a cheaper rate has been possible. 
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Glass house pots which were formerly impoited from Japan 
are now being manufactured in India The Balawali pots aie 
even superior to the Japanese ones Further leseaiches and 
developments are in progress 

The war has profoundly affected the Indian glass industiy and 
many of the wartime changes have a moie than wai-time signi- 
ficance The industry has modeinised its equipment, impioved 
its technique and diversified its production It must, however, 
be admitted that of the 174 factoiies, as many as 105 aie marked 
third class and use crude furnaces 

4 Prospects 

The glass industry, like the iron industry, is divided into many 
branches Each of them has a more or less defined minimum 
working unit below which it cannot be run as a satistactoiv 
basis, whether from the economic or fiom the technical point or 
view For example, in the bangle industry the small scale n 
the optimum, while m the hollow ware industry only mass and 
medium scale production is profitable, because a ceiiain minimum 
equipment in this line is necessary 

The Indian resources of law materials used m the glass mdustiy 
aie abundant In view of the ever-increasmg applications 
which glass is finding in industry and in everyday use, a specla 
cular development in glass pioduction can be visualised and there 
may be need for the creation of new units of pioduction t'n 
branches lutherto either not existing oi not sufficiently lepresen- 
ted in this country But careful disciimination as to the choice 
of the manufacture to be launched, the size of the working unit 
and, its financial basis, is necessaiy A copying of already exis 
ting apparently lucrative business may only lesult in destructive 
internal competition, since the capacity of the market foi certain 
articles is limited Possibilities of new manufacture must be 
investigated and exploited 
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Scientific Instruments 

Scientific research in laboratories and the modern methods ol 
mdustrial production have given use to the production of a large 
variety of scientific instruments of great precision Their manu- 
facture calls for a high standard of artisan craftsmanship which 
can only be developed after a long peiiod of piaclice 
Scientific instruments used in industries for definite processing 
conditions, physical and chemical properties and compositions 
ol materials are called mdustrial instruments in contrast to the 
more scientific laboratory instiuments The services rendered by 
these industrial instruments are (1) labom saving, (2) fuel saving, 
(3) increased production, (4) better quahty of product, (5) elimin- 
ation of ‘^rejects”, (6) uniformity, (7) accident prevention, (8) 
minimising rehance on human watchfulness The variable 
factors contiolled by industrial instruments aie temperature, 
humidity, piessure (oi vacuum), liquid level, flow, duration and 
timing of (chemical process), rate of speed (of mechanical parts), 
chemical strength (of processing niedicene acidity of bath etc ), 
light, ultra-violet radiation, etc , voltage, cuiTent density, magne- 
tic flux, etc Fot all these purposes industiial instruments have 
been designed, developed, standardised and placed on the market 
in all industrially advanced countries 

Manufacture of scientific instruments is still an infant industry 
in India Before World War II, there was no production of instru- 
ments or apparatus of a specialised character Whatevei' was 
produced was confined to the simple ones and even these were not 
produced on mass production basis One estimate puts the 
indigenous production at 5 pei cent of the total annual consum- 
ption m India The chief pre-war producers of scientific instru- 
ments were — 

1 P Orr & Sons, Madias, 

2 Lauience & Mayo, Bombay, 

3 Balance Works, Benares, 

4 National Emporium, Roorkee 

In addition to these private firms, the Mathematical Iirstru- 
ments OfilcG(M I O ), a Government factory, was the main pre-war 
source of supply iti India for scientific instruments and stores. 
It also earned out orders for othei Government departments 
inc^id'T^g Forest Service, Excise Department, Public 

\V 0 Lks Dopnitncxil etc It is supposed that this factory produc- 
ed more scientinc instruments and stores than all the trade 
somces put together excluding imported supphes 
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Dunno the Wat The number of firms producing scientific 
instruments bas increased to about one hundied and sixty 
Kovvevei, the equipment of most of them leaves much to be 
desired if complete scientific instruments are to be produced 
Besides those mentioned above, a few of the following firms weie 
also prominent in war time 

1 Associated Instruments Manufacturers Ltd , Calcutta, 

2 Associated Instruments Manufactuiers Ltd , Lahore, 

3 Crescent Manufacturing Co , Lahore, 

4 Scientific Apparatus & Chemical Woihs Ltd , Agra 
A new Hyderabad firm is also worth mentioning, Praga Tools 

Manufacturing Company There weie also a laige number of 
sub-contractors for the production of small machined com- 
ponents 

Scientific glassware, such as measuring ]ris, is an impoitant 
item in the production of laboratory equipment The M I O has 
been enlaiged and converted into an ordnance factory and the 
work of manufacturing simple stores like drawing boards, stands, 
instruments, sun compasses, etc has been taken away fiom the 
MIO and given to pnvate films The MIO was liee to 
concentrate on the production of moie important stoies such as 
binoculars, piismatic compasses, sighting telescopes, etc 
The mdustiy is mainly concentiated in Calcutta with 95 out oi 
the total of 160 films located thoie Lahoie comes next with 
21 firms 

The scientific stores produced duiing the wdr may not be m 
demand in peace time But the pioductive capacity can be 
diverted foi the production of scientific mstiuments for the civi- 
lian maiket, and those can be produced at competitive puces by 
adopting mass production methods The surplus labour employed 
by% this industry can also be abboibed in mdustiies such 
as bicycles, sewing machines, gramaphones, watches, etc It 
new lines of manufacture like cameras, sound film piojectors, 
optical and electrical instruments etc , are contemplated, experts 
will be required, but the industry will become broad-based and 
stable 
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Packing Materials 

An impoitant feature of modem civilisation is the transport 
of huge quantities of agricultural and industrial goods within 
and between national frontieis Packing materials aie indis- 
pensable for the safe transportation and storage of these diveise 
commodities and it is of basic importance that a nation should 
have an abundant supply of these things foi the successful 
conduct ot its economic activities The embargo placed by 
India on the export of ]ute manufactures to South Africa, has 
greatly embanassed that country and has demonstrated the 
vulnerability of nations when they have no adequate sources 
of packing materials 

A wide range of materials have been used by different countries 
for packing and storage purposes Wood, metals like tm and 
aluminium, cloth from fibres like jute, and kraft paper and 
boards are some of the mateiials in common use A large degree 
of Substitution of one material for another has been found 
possible over a wide field For example, in Geimany and France 
kiaft (hard) paper bags have been successfully used m place 
of 3 ute bags for the transport of cement Java has made use of 
bags made of sisal fibre m place of jute However, so far as 
India is concerned, she holds a virtual monopoly for the supply 
of lute and jute manufactures and has a well-estabhshed industry 
which played a vital role m the economic councils of the 
Allied High Command during World War 11 Boards arrd 
kraft paper are another source of packing materials which made 
considerable progress duiing war-time 

1 Jute Industry 

Jute IS the most important commercial ciop of Bengal and the 
prosperity of a large section of the peasantry of that province 
depends on the industrial utilisation of iiite fibies The begin- 
nings of the jute manufacturing industry in Bengal date from the 
middle of the last centuiy when the opening up of collieries by 
the E I Ry made available large quantities of coal which is 
indispensable for the mechamcal operations connected with the 
spinmng and weaving of jute textiles The industry became 
localised on the banks of the Hooghly which affoidod iianspoit 
ation facilities by river for jute cultivated m the interior of 
Bengal The industry made great progress and assisted the 
Allied powers considerably during WoiM War I, tKb 
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piogresg and impoilance of the mdustiy m India is illustiated 
by the following — 

(1) The capitalisation of 82 companies m 1989 was Rs 23 75 
Cl ores as against 32 companies with Rs 11 12 croies in 1912 

(2) The jute mills of Calcutta gave employment to 234,609 
daily workers in 1913-14 and 298,520 daily workeis in 1938-39 

(3) The revenue lealised by the State on account of export 
tax on raw and manufactuied jute was Rs 3 99 croics in 1938-39 

(4) The loom strength in 1910 and 1940 was hessian, 24,353 
and 43,048, sacking, 16,124 and 25,368, total 40,477 and 
68,416 

2 Types op Goods manufactured and uses 

Jute manufactures covei hessian, sacking, canvas, cordage 
and coarse carpets and rugs Hessian is a light plain woven 
fabric weighing 7 to 12 ounces pei yard with a noimnal basic 
width of 40"^ Sacking is heavy loosely woven cloth weighing 
from 12 to 20 ounces per yard of different widths and usualiy 
made from the lower grades of the fibre Canvas is a closely 
woven cloth of fine texture weighing from 14 to 24 ounces pei 
yard of SO'' width It is made from the better spinning types 
of white and tossa jute 

Uses of hessian are varied such as meat wrappers, linoleum 
and floor cloth backing, cable wrapping and brattice cloth for 
roads, cement cleavage fabrics foi building -trade Bags are 
used as wheat pockets, seel bags, sugar pockets, onion pockets, 
cotton packs and sand bags Sacking is used for bags of various 
sizes Twine finds use for sewing purposes, tying, cable lining, 
etc, 


3 Pre-war Position of Jute Manufactures 

According to the Report on the Marketing of Jute (1941), 
the productive capacity of the jute industry was nearly 30 iier 
cent in excess of the combined requirements for internal use and 
foreign export The average annual production during the 
period 1932-33 to 1938-39 was as follows — 


Twist and yarn 
Canvas 


Tons 

46,334 

1,938 


Hessian 

Sacking 


51,488 

583,525 
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Gunny cloth Tons 

Hessian 363,235 

Saclung 27,268 

Otheis (rope and twine etc ) 4,188 


1,777,976 

There are no exact figures of internal consumption ot lute 
manufactures But the following table shows the deliveiies 
from Calcutta mills for internal use as well as exports to foreign 
countiies in pre-war years — 




Intel ndl Requirements 


! 

1 

Year 

1 Sags 

Cloth 

Total 

1 Eiijort 


\ No 

i 

Weight 

(tons) 

Yanfs 

Wetght 

(tons) 

K eight 
\ (tons) 

j 

1932- 33 

1933- 34 

1934- 35 
1936-36 
1930-37 
1037-38 
1938-39 

67,246,094 

68,430,665 

60,869,832 

56,934,961 

63,878,202 

76,033,028 

102,041,41b 

67,501 

68,691 

61,096 

67,189 

63,962 

76,071 

102,497 

16,7(>1,510 

24,478,476 

24,606,467 

37,464,663 

23,830,073 

23,735,776 

66.217,058 

3,968 

6,140 

6,193 

9,408 

6,986 

6,960 

13,876 

1 61,469 

64,837 
57,289 
66,597 
69,948 
81,031 
116,373 

1 679 745 
: 672,165 
! 684 718 
752,012 
971,737 
1,020,040 
965,272 


The figures show conclusively how important export markets 
are for the prosperity of the Indian jute industry 


4 War-tiw[e Conditions 

Eonports 0 Juk mamifactures’^ The first result of the outbreak 
and the progress of World War II was the loss of the export 
markets in enemy occupied countries which amounted, before ther 
war, to about 30 per cent of the total consumption of jute How- 
ever, the jute so conserved did not become available in the 
remaming civilian markets of the world due to shoitage of 
transport and over-ndmg priority of war effort The following 
table shows the exports of jute manu factures from India during 
this period 

EXTORTS OE JUTE MANLEACTURE« 1939-44 


Year 

Canvas 

Ounny bags 
(ions) 

Qunny Cloth 
(ions) 

Rope 

Other 

kinds 

Total 

Value 

in 


(Tarda) 

SacTcing Hcsamn 

Sctchng Nesstan 

Twme 

(ions) 

(tons) 

Cl 0} ea 

of 

rupees 

1939^0 

1940- 41 

1941- 49 

1949-43 

1943-44 

948,286 

6,081.882 

2,836,671 

2,216,683 

1,662,403 

488,079 166,263 
426,724 74,274 
388,417 46,062 

324,483 38,722 

274,835 34,067 

22,056 390,696 
10,846 380,693 
14,820 416,074 
0,715 234,009 
7,114 307,601 

1 

1 

’48 72. 
48 "^8 
63 OS' 
36,41 
40r47 












PACKING MATERIALS 


34 : 


The exports are expected to remain at the present level as 
long as the present scarcity of jute foi civilian use continues in 
different parts of the world During war-time many substitute 
materials have been pressed into service m different countiies 
Hemp in South America and kraft papei bags in the USA 
and Germany are examples of this trend Indian exporters of 
jute manufactures will have to contend with this problem soonei 
or latei 

Pwduchon in India A notable feature of wai-tmie piodu 
ct^on IS the astonishing diversity of the mateiials to which the 
industry turned its hand m the face of urgent military necessity 
Manufacture of special fabiics represented an important depar- 
ture from tradition Spectaculai success attended the produ 
ction of new lines such as P B S , jute lac, etc 
The following were the difficulties which confronted the indus- 
try during this period 

The mills and mill premises were lequisitioned for war pui- 
poses by Government Requisitioning by Government became 
necessary for facilitating the preparation for the Burma campaign 
which demanded vast storage accommodation m the Calcutta 
area Effects of requisitioning weie distributed equitably over 
the whole industry and 22 per cent of the loomage of the 
industry was handed ovei to Government Measures were 
taken to ensure employment of displaced workers and to main 
tain production By means of a scheme known as the "'Indus 
trial Pool”, working mills paid a cess on production and this 
was utilised to pay for the loom hours lost by the idle mills and 
payment of compensation to unemployed labour 
A second problem which faced the industry was coal supply 
The original allotment stood at 52,000 tons per month How- 
ever, between February 1944 and the end of the war only 600,000 
tons were received as against 950,000 tons allotted and a gieat 
deal of this was of inferior quality The industry tried to assist 
railway authorities in the conservation of coal supplies by having 
coal railed to a central dump on the river neai Calcutta and 
boating it to the null jetties 

The diversion of the trained personnel engaged in the industry 
for military service added to the difficulties of the industry 
The following table gives the production of jute manufactures 
in India after 1939 — 



TwiBi 

Yarn 

{tons) 

Canms 

Sacking- j 


Year 

Hessian 

and \ 

Total 

j 

hags and 
cloth (Ions) 

cloth 

{fonb) 

(tons) 

’ 1939-40 
1940-41 

58,917 
: 53,908 


1 

1 

, 1,276,909 

, 1,109,252 


*CJapital Supplement, January 31, 104' 
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Yecn 

Tu ist 
d 

Yarn 

{ions) 

Canws^ 
Hessian 
bags and 
cloth (tons) 

Sacking- 
bags and 
cloth 
{tons) 

Total 

{tons) 

1941-42 



617,567 

1,278,961 

1942-43 


508,836 

657,884 

1,247,023 

1943-44 


411,355 

581,378 

1,067,857 

1944-45 

56,887 



1,096,694 


Production of canvas increased to 9,110 tons in 1940-41 

IntGinal demand for nite %iioducU %n %oar~t%me There was a 
consideiable increase in the internal demand for 3 ute manu- 
factuies in this period This was caused by the need for sand 
bags foi protection against air-iaids, and for the internal move- 
ment of agricultmal products like foodstuffs, sugar etc The 
lattei has been responsible for the tremendous increase in 
demand in 1942-43 and thereafter 
JB'uiwre problems The problems to which the jute mdustiy 
will have to devote considerable attention in the future aie (1) 
voluntary agreements on restiiction of output if necessary, (2) pub- 
licity m foreign countries, (3) improvement m the quality and 
yield of jute fibre by research, and (4) stabilisation of jute prices 
and wage levels India's dominant position in jute cultivation 
IB being threatened by the introduction of jute cultivation in 
South America Though for the present the cost of cultivation 
there is high, it is bound to go down with more thoiough accli- 
matisation of the crop This will introduce competition m inter- 
national jute trade and it is essential that India should aim at 
higher efficiency in all departments of the jute industry as well 
as cultivation 

5 Boards and Other Packing Materials 

Boards find use almost entirely for packaging purposes The 
major consumers of boards in India are the textile industry and 
the shoe industiy A small fraction of the supplies of boards 
IS utilised for packing cigarettes, medicines, hair oils, toilet 
requisites etc The need for boards in such a broad range of 
industries is by itself an argument in favour of its importance 
Vis-a-viS the system of distribution 
Strawboard manufactured out of straw is the most popular 
and cheapest type of board Other types include mill-boaids, 
cardboard^ ammunition board and glazed boards The raw 
mdtenals for these, such aa old rags, waste paper etc , are iich 
in cellulose Paste boards are produced by glumg togeth^ 
several pieces of strawboards 

posiUon Before the commencement of strawboard 
manufacture m India in 1932 at Saharanpur m the United PrO- 
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viiiccs, the requuements weie met by imports The impoxts 
weie mainly from Sweden, Germany, Netherlands, the UK, 
Belgium etc The Saharan pur factory owed its birth to the 
enterprise of Mi Jagaraj, a Punjab industrialist The factory 
faced keen competition from Japanese strawb cards which used 
to sell before the wai at Rs 4-5 per cwt at the ports which 
happen to be the largest consumers and to be untavourably 
situated from the Saharanpur lactoiy fiom the standpoint ot 
tiansport costs In 1937 the indigenous production of stiaw- 
board was about 8,000 tons, of which 50 jiei cent lepiesented 
the share of the Saharanpur factory Two other small mills 
in Bengal accounted for the balance 

Wai-time After the outbreak of the wai, the imports ot 
boards declined severely as shown m the lollowing table — 


Imports op Boards 


Year 

8tiawhoa}ds j 

Boaids of all kinds 


Cwt 

j Rs 

Civt 

Jls 

1938-39 

377,522 i 

10,07,097 

512,424 

' 56,43,813 

1939-40 

307,063 i 

25,68,610 

343,828 

65,25,163 

1940-41 

140,134 

15,11,079 

201,859 

1 50,35,689 

1941-42 

45,561 

7,32,848 

52,701 

! 17,03,589 

1942-43 

1,066 

30,060 

32,860 

15,64,937 

1943-44 

12 

i 446 




The war-time demand coupled with the fall in imports created 
a boom for the indigenous mdustiy At the present time the 
JSpHowing are the board mills in India — 

Mill Annual Poteniml capautif 


(tons) 

1 Rhotas Industiies Ltd , Dalmianagar 10,000 

2 Strawboard Manufacturing Co , Sahaianpur 6,000 

3 Straw Products Ltd , Bhopal 6.000 

4 Jaswant Straw Board Mills Ltd , Meerut 4,500 

5 Upper India Couper Paper Mills Ltd , Lucknow 2,000 

6, Dnent Paper Mills Ltd , Sambalpur 4,000 

7 Other strawboard factories including one in Rewa 

State and one m Bxllimora 6,000 

8 Mills producing other boaids than strawboard 6,000 


Qf the above, Orient Paper Mills produces also kraft papei 
;which has become very prominent as jute substitute m foreign 
countries The productive capacity of kraft papei by Orient 
Paper Milk is 9,000 tons per year and the raw material is bamboo 
bulp. The quality of indigenous Icraft paper is expected to be 
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impioved in the future when suitable machmozy and leseaich. 
facilities become available Imports of kraft papei also 
declined in war-time from 203,009 cwt at Rs 40 09 lakhs in 
1939-40 to 8,808 cwt at Rs 3 45 lakhs in 1942-43 

During the war period board mills could not work to full 
capacity owing to shortage of raw material and transport diffi- 
culties In 1944 It was about 22,000 tons inclusive of kraft 
paper The entire production was imder Government control 
and the price of strawboaid was fixed at Rs 21/8/- per cwt 

The raw materials for strawboard manufactuie are stiaw from 
wheat, rice and barley crops and lime Bagasse is used to replace 
straw partially in one factory The pulp is produced by diges- 
ting straw in lime solution 

Other materials Materials used for transport and storage of 
chemicals are earthenwaie jars, glass, carboys and cast-iron 
drums Several potteries in India have supplied the acid jars 
and assisted the defence establishments for moving these vital 
raw materials 



CHAPTER XXXVI 

Scientific and Industrial Poseaich 

Before concluding this brief suivey of India’s basic industries, 
it may not be out of place to say a word regaiding the impoitance 
of scientific research and its relation to industual development 
Scientific research is the foundation of all the industrial pio- 
gress, and economic advance generally, which the world has 
witnessed during the last 150 yeais Its social effects have been 
tremendous By enabling large quantities of consumption goods 
to be produced at surprisingly low costs, science has brought 
about a steady rise in the standard of living of the masses m 
Western countries Scientific reseaich received gieat impetus 
dunng the two World Wars During the war yeais, phenomenal 
progress in reseaich was made by the mobilization of the scientific 
talent of both the Allied and Axis camps, and this has intensified 
the trend towards substitution of materials in manufactuiing 
processes, introduction and extension of the use of synthetics, 
and last but not the least, the harnessing of energy from the 
disintegration of matter The evolution of the atom bomb is the 
latest achievement of scientific lesearch, and this opens out vast 
industrial and social possibilities 
Though the influence of scientific research is felt m eveiy spheie 
of activity, the scientist has remained unconcerned about the 
social consequences of the utilization of lesearch in practical life 
In the result, scientific research has been used for the piling up 
of vast capitalist profits, worse still, it has been exploited for the 
irefarious ends of war and desti action The two World Wars 
have awakened the scientist from his slumber and men of science- 
all over the world aie mustering strength to take a legitimate 
share in the direction and contiol of society so that science may 
not be used for the destiuction of civilisation This has been 
welcomed by men of goodwill all over the world 
What scientific research has done to industrial development 
and progress was summarised m an article m the Chemical and 
Metallmgical Engineering Journal in 1937 Here are its main 
conclusions — (1) Research has increased the production of new 
synthetic medicines and new organic solvents A few striking 
facts regarding these are given below — 

Year Synthetic med/icinea Orgamc soheats 

Qmniity Value Quantity Valvs 

Average of (Zbs) (dollars) (lbs) (doUais) 

1926-30 4,500,000 7,500,000 380,000,000 45,0OO,OOO 

1935 10,000,000 8,400,000 1,600,000,000 86,000,000 

1038 12,000,000 9,800,000 2,000,000,000 106,000,000 
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(2) Puces have been loweied considerably The pi ice of one lb of 
iodine has fallen fiom 4 5 to 13 dollars The price of one 
ampule of salversan was i educed from 3 5 dollars per dose to 20 
cents pel dose (3) Industries weie freed from foreign monopolies 
Development of synthetic nitrogen industry made the world 
independent of Chilean nitrate and the manufacture of synthe- 
tic ihdigo and othei dyes leheved the world from dependence on 
the pioducers of natural dyestuffs (4) Scientific research 
increased yields m industiy For example, in petroleum le- 
fining 42 gallons of crude oil yielded 6 gallons of gasoline 
during World War 1 and 19 gallons in 1937 The potential 
lecoveiy is 46 gallons (5) New industries have been created 
by research Synthetic resins, synthetic rubber and rayon manu- 
tacture are products of intensive scientific studies The gieat 
chemical industry is a cieation of science (6) Finally, research 
has led to gieat impiovement of products leading to substantial 
savings The mileage ot automobile tyre incieased from 5,000 
in 1910 to 20,000 m 1936 

The emergence of America as a patron of research is a striking 
fact of recent times Even during the years of the Great Depies- 
sion there were m the USA approximately 1,600 mdustiial 
research laboratoiies with more than 22,000 technically trained 
personnel Chemical manufacturers alone spent 20 million 
dollars for research in 1937 During World War IT a sum ol 
not less than £500 million was spent on research work connected 
with the development of the atomic bomb alone 

India must take a lesson from the highly industrialized nations 
of the West m the matter of scientific research A plan of mdus- 
tiial development must provide a proper place for scientific 
reseaich because of its immense value It is fruitless to discuss 
whether research should precede the establishment of industry 
or vice versa A scheme dovetailing scientific research into the 
operation of industries is the need of the times At the same 
time, research in pure sciences should also receive support because 
of its unanticipated repercussions on new products and processes 

Before World War TT, Government did not take any 
active interest in scientific leseaich The Indian Institute of 
Science founded by the Tatas and guided in its woik by such 
great scientists as Sir J C Ghosh, Sir C V Raman, and Dr, J 
Bhabha has indeed done a great deal of work in connec- 
tion with scientific and industrial research The control 
laboratones at Jamshedpur attached to the Tata Iron & Steel 
Works Ivere equipped m an up-to-date manner foi metallurgical 
research There were also Scientific research institutions under 
Government auspices, like the Lac Research Institute, Jute^ 
Technological Laboratory, Cotton Technological Laboratory, 
Hai court Butler Technological Institute^ Kerala Soap Institute 
and Bengal Tanning Institute 
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In 1940, the Government realised the necessity for industrial 
research in the face of war-time shortages and the due need foi 
the mohihzation of the country’s resources for the prosecution 
of the war Credit for this goes largely to the Commeice (and 
Industries) Department and its then head, Sii A Ramaswami 
Mudahar The Boaid of Scientific and Industrial Research was 
cieated in April 1940, and Sir Shanti Swarup Bhatnagai was 
appointed Director Subsequently the Council of Scientific 
& Industrial Research was established as the governing 
body 

Under the auspices of the Council, a great deal of scientific 
research was cairied out m India during the wai period Bearing 
m mind the fact that the grant amounted to only Rs 5 lakhs 
per year in the beginning, one cannot help marvelling ^t the wide 
range of problems taken up by the Council and the contribution 
it made to the solution of the problems created by the wai 
Twenty research committees, e g Glasa and Refractoues, Electra- 
chemical Industrial Fermentation, Dyestuffs, Plastics, Fuel etc , 
embracing all branches of science were cieated to plan and cariv 
out researches The Laboratoiies of the Diiector at Delhi and 
other centres such as Calcutta, Bombay and Madras aided by 
grants from the Council, have contributed a good deal to the 
success of the Council’s research programme 

The problems investigated by the Council numbei over 2(}() 
The following were a few of the contributions to the country's 
war effort Jettison tanks and petrol-proof plastic contameis 
were prepared out of jute and shellac, bagasse plastics weie 
developed for the fabrication of building materials, shellac and 
jute went into the manufacture of fibre boards, non-metallic 
copiainers, identity discs and insulating materials, horn waste 
plastics were worked out foi electrical appliances Collapsible 
tubes were made from castor oil and tailor wastes, enamels, 
lacquers, varnishes and plastics were developed out of bhilawan 
or marking nut, vegetable oils were investigated foi the 
manufactuie of oil plastics 

The development of vegetable off lubncants and internal 
combustion engine fuels out of the vegetable oils marked anothei 
step in the utilization of the country's resources for various 
industrial needs 

MAny problems of immediate importance to the war weie 
tackled by the Council in co-oporation with the Defence orgam 
zation of Government, the RAF and the U S A A F These 
efforts made possible the manufacture oi anti-gas cloth aeroplane 
dopes from entirely indigenous materials, an foam fire extingui- 
shers, lummous paints and pigments and several other products 
^ed in d^ence operations The Board of Scientific and 
Industrial Research and its energetic Director desem ciedit 
fdr all this 
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Industrial Research Planning Committee, 1944 

In 1944, the Government of India appointed the Industrial 
Research Planning Committee with Sir Shanmukham Chetty 
as chairman Its repoit provides an oiganon for comprehensive 
action in the matter of industiial lesearch The Committee 
lecomir ended that a central research organization, to be called 
the Nauonal Research Council, should be set up by Govern- 
ment, consisting of the lepicsentatives of science, industry, 
labour and admimstration, with the following functions 

(1) to organize and maintain national laboi atones and 
specialized research institutes, 

(2) to stimulate puie and applied research in umveisi- 
ties by grants-m aid and by the institution of 
scholarships and fellowships, 

(3) to stimulate and encourage research activities by 
industry, 

(4) to co-ordinate the research activities of all the ex- 
isting research institutes and departments of 
Government and undertake planning of research 
programmes on a comprehensive basis, 

(5) to function as a National Trust for Patents and to 
set up a Board of Standards and Specifications 

The Committee also recommended that the Central Govern- 
ment should make an initial grant of Rs 6 ciores to the 
Council spread over five years, and thereafter an annual gient 
of Rs 1 croie The industry also should make an equal contri- 
bution which must be raised by the levy of a statutory 
cess of 1/16 of 1 per cent on the value of industrial production'’ 

The Council is to make and carry out five-year plans of le- 
search organisations consisting of 

(1) setting up of a National Chemical and a Natioial 
Physical Laboratory at an estimated cost of Rs 10 
lakhs each, 

(2) setting up of specialized research institutes wi+h 
due regard to proximity lo university centivs, 
industries and sources of raw material, 

(3) givyig grants-iji aid to the universities, and 

(4) training of leseaich personnel 

TechiiKal staff to man the research institutes may be em^ 
ployed from abroad, if necessary 

The speciahzed research institutes recommended by the 
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Committee weie 

(1) Institute of Food Technology, 

(2) Metallurgical Institute, 

(3) Fuel Reseaich Institute, 

(4) Glass and Silicate Reseaich Institute, 

(5) Oils and Paints Institute, 

(6) Buildings and Roads Institute, 

(7) Leather and Tanning Institute, 

(8) Industrial Fermentation Institute, 

(9) Electio-Chemical Institute 

Among the othei recommendations of the Committee are the 
following — 

Industries in India should be made leseaich-mmded, an 
industrial research association for various kinds of industiies 
should be set up on a coiporate basis As an incentive, re- 
search expenditure of hrms should be exempted fiom income- 
tax 

Provincial and State Governments also should sot up Re- 
search Councils on the model of the National Reseaich Council, 
aiming at providing facilities for applied lesearch to meet the 
conditions and lectuiiements of their respective areas 

Realizing the importance of the tiainmg of technicians, the 
Committee xecommended that a first class technological in- 
stitute on the lines of the Massachusetts Institute of Technology 
should be established at a cential place in India 

The Government of India has sought to implement some of 
the Committee's recommendations several ot the institutes 
recommended have been established But progress has been 
slow, it has to be gieatly quickened if the goal of rapid indus- 
ttiahzation is to be carried out 

Conclusion 

With the dawn of fieedom and the assumption of office by a 
National Government supported by the whole country, new 
hopes of rapid economic advance have been loused Freedom 
has brought heavy responsibilities, especially m legard to 
national defence and social justice, and both claim high priority 
Whether for stiengthing our national defences or for improv- 
ing the lot of oiu poverty stricken masso-s, industnlization 
at a rapid pace is essential There may be difteiences ol 
opinion regaiding the pioper techmque to be employed for 
producing consumption goods, but so for as basic mdu°tries 
are concerned, there aie no two views They must be con- 
ducted on the most up-to date lines, by using the latest result 
of scientific research, whatever may be the cost mvolveij It 
IS not enough that we depend on the results of research carried 
’Out in other countries, we must make our own contiibution 
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and we have to equip ourselves for this The time for a foi- 
ward move is at hand We have long been holding out hopes 
to the common man, those have now to be fulfilled, and 
this claims the highest piionty Therefore, by industiiah- 
zation and by othei means, a concerted effoit must soon be 
made for raising to reasonable levels the standards of living 
of the teeming millions of this country Thereby, not only 
Ccin we raise the economic welfare of a fifth of the human lace 
but can also pave the way foi world prosperity 
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EMPLOYMENT IN CERTAIN INDUSTRIES 



IN BRITISH 

INDIA 


Inc) ease 



1939 

1944 

07 

1 

Iron and Steel smelting 



decieaie 


and steel rolling mills 

40,790 

58,487 

43% 

2 

Lead smelting and lead 




rolling mills 

262 

1,011 

286% 

3 

Electricity Generation 

7,091 

9,829 

39% 

4 

Petroleum refineries 

2,981 

0,884 

30% 

5 

Engineeiing General 

50,346 

138,153 

174% 

6 

Electrical Engineering 

7,377 

23,049 

213% 

7 

Shipbuilding & Engineering 

18,534 

33,647 

82% 

8 

Coach building and motor- 





car repairing 

6,824 

23,645 

246% 

9 

Chemicals 

4,750 

16,641 

250% 

10 

Bones and Manmes 

4,562 

2,795 

-39% 

11 

Paints 

1,792 

0,447 

92% 

12 

Tanneries 

5,595 

14,821 

165% 

1? 

Leather and Shoes 

6,997 

18,967 

171% 

14 

Paper Pulp 

1,851 

1,127 

-39% 

15 

Saw Mills 

4,455 

16,694 

275% 

16 

Cement^ Lime and Potteiies 

13,088 

17,578 

34% 

17 

Glass 

8,934 

21,656 

142% 

18 

Coal mining 

201,989 

255,364 

26^0 

1^ 

Metalhferous (niica, salt, stone 





and clay) Mines 

103,355 

109,584 

6% 

20 

Bricks and Tiles 

17,358 

21,762 

25% 


508, 9S1 792,141 56% 


Total 
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1 Iron and Stcel Industry 

A summaiy enctuiry was conducted by the Tanft Boaxd in 
Januaiy 1947 regarding the advisability of the extension oi 
piotection to the iron and steel mdustiy for a furthei peiiod ot 
a year from 31st March, 1947 The mam recommendations of the 
Tariff Board were as follow^ — 

(1) That protection should be terminated except in lespect 
of certain special items such as alloy, tool and special steels, 
high silicon electrical steel sheets and high carbon and spiing 
steel wues On these items, the prevailing duties should 
be continued 

(2) The revenue duty to be imposed on the de-piotected 
items should not be higher than the existing level of piotective 
duties applicable to these items 

(3) Government should, simultaneously with the teimina- 
tion ot protection to the iron and steel industry, make a de- 
claration that this mdustiy would be fiee at any time to ap- 
proach them for protection from competition from abroad, 
and that Government would forthwith institute a taiiff enquiry 
and give the industry the necessary protection on the lecom- 
mendation of the Board 

Government has accepted recommendations (1) and (3), and 
(2) IS under consideration 

In view of the large unsatisfied demand for steel m India, 
it has been decided by Government to set up two additional 
steel plants m India under State ownei-ship The location 
of the plants has not been decided, nor is it settled whethei 
these are to be under direct State management or in 
partnership with either or both of the two large steel companies 
now in operation 

Production of steel has fallen since 1943, when it reached 
1,200,000 tons Estimated production in 1947 was 850,000 tons 

2. Non-Ferroxjs Metals 

Coppei The Brass and Copper Control Older was issued on 6th 
October 194S, m order to prevent profiteering by dealers The 
* Government also exercised control over the copper sheets pro- 
duced by the Indian Copper Corporation, Ltd , to ensure 
fair supply to mnnuhictiners throughout the country The 
eontiol lapsed m Octobe* 19J6 but the control over distri;^ 
ibution continued tul Maicn 1947, 
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Aluminnoa An aluminium pool was staited m March 1945, 
tor affording piotection to the indigenous producers of aluminium, 
vjz , The Aluminium Corpoiation of India, Ltd , Calcutta and 
the Indian Aluminium Co Ltd , Calcutta Undei this airaiige- 
ment, the costlier indigenous metal is pooled with the cheaper 
imported metal and sold at an average price Till the end of 
1946 only ts\o firms, one m Calcutta and the othei m Bom- 
bay, weie allowed to impoif aluminium, but since then two 
more fiims were biought into the list, one located ni Calcutta 
and the other in Bombay 

S Petroleum and Power Alcohol 

The important question of leducmg dependence on foieign 
sources of oil has lately received attention m India Prospecting 
for new sources within the country has to be taken up urgently, 
perhaps in collaboration with international oil companies on 
reasonable terms The manufuctuie of syntlietic oils from coal is 
necessary, as also the production of methyl alcohol Legislation 
IS contemplated for the fullest utilisation of the power alcohol 
produced m the country by the enfoi cement of the admixture of 
power alcohol with petiol 

4 Electrical Enginfpring 

Elect) ic MolOiS Expansion of this industry by 1,00,000 Hoise 
Power b\ the end of 1948 has been planned by incieasing the 
capacity of two existing units and by setting up two fiesh units 
Plant and equipment for this expansion are on the way 
Elect) u Lami)s Expansion of the existing productive capacity 
by another 6,000,000 lamps annually should be achieved by 
I Aci easing the capacity of the existing foui units and by setting 
up two fiesh units Pait of the capital equipment has already 
arrived 

Elichic T)ansfoimei& Expinsion of this industry by 75,000 
KVA annually has been plumed by increasing the existing 
capacity of two units and by setting up one new unit 
D)ff Cell The capacity of this industry is to be increased 
by 53,000,000 cells per annum, by expanding the two existing 
units and by the setting up of one fiesh unit 
J^ufho Receivers There exists at present a very limited pro- 
duction of straight sets in the country The manufacture of 
large sets with assembly of imported and locally made com- 
ponents at present and by pxoduction of almost all the com- 
porfents at a later stage, has been planned by setting up four 
^ew umts with considerable resources and foreign teohnical 
assistance Construction of factory buildings is proceeding 
apace By the end of 1949, it should be possible to achieve an 
annual output of 10,000 larger sets from these schemes 
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Telepjione Equipment Industiy The Fiim Supei »Services 
(India), Bombay, has made considerable piogiess in connection 
with ’’he establishment of a laige and modern factoi*y to fabricate 
complete telephone equipment and accessories 

5 Automobiles 

Two firms, the Piemiei Automobiles, Kurla, and Hind Motors, 
Uttaipaia (Calcutta), aie engaged m erecting assembly plants 
They are designed to mauufactuie motoi loriies and tiucks 

6 Shipbuilding 

The shipbuilding mdustiy has been growing lapidly since 
the wai, as indicated by the growth of shipping tonnage to 
250,000 by the middle of 1947 This is about 12 5 pei cent ol 
India’s lequiiement of mercantile marine, viz, 2 millions 
gloss tons The shipbuilding piogramme made by Government 
involves the setting up of two or three shipbuilding corpora- 
tions, Government contnbuting not less than 51 pei cent of the 
total capital and thus having a controlling interest The details 
of the scheme have not been worked out, but private enterprise 
will have a large shaie in it 

The shipyard of Messrs Scindta Steam Navigation Company, 
Ltd has been extended The fiist two 8,000 ton ships are now 
under construction, but great difficulty is being experienced due 
to the shortage of steel 

7 Aihcraft Industry 

The U K Airciaft Mission which advised the Goveinment of 
India m 1946 on the running of an craft industry m India was of 
the opinion that such an industry cannot be run successfully for 
many years to come unless Government decides that a deliberate 
policy of purchasing aircraft for the R I A F from the Indian 
industiy should oveinde detailed consideiations of cost and 
quality The Extent to which Hindustan An craft Ltd should 
tlepend on work for the R I A F is now undei examination by 
Government 


8 Heavy Chemicals 

Sulphuric Acid Gypsum has been used successfully m the 
manufacture of sulphuric acid in foreign countries For encourag- 
ing the exploitation of this source a start has been made by 
granting an impoit license to the Raja of Venkatagiri £ov a 
35-toa per-day plant in the Province of Madras for producm^ 
sulphuric acid and cement from gypsqm 
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During the Woild Wai II Government aiianged for the impoit 
of four 10-ton contact acid plants These weie allotted to four 
piivate films Thiee of these came into full pioductxon lU 
1946-47, inci easing the annual capacity by 9,000 tons Anothei 
10-toii plant installed by The Chemical Manutactuiing 
Co of India also staited production And now lecently the 
75-ton per day contact acid plant ot The Fertilizers and 
Chemicals (Travancore) Ltd , has commenced pioduction The 
present total capacity is 100,900 tons pei annum In oidei to 
obtain self-sufficiency, foi which it is estimated that 150,000 
tons should be produced, import licences have been issued foi a 
25-ton contact plant to The Bengal Chemical and Phai 
maceutical Works, Ltd , Calcutta and for a 10 ton plant each 
to The Rohtas Industries Ltd , Dalmianagei, Naianaiayan 
Dyestuff and Chemicals Ltd , Calcutta and Sulphui and Chemi- 
cals Ltd , Delhi 

Hydi ochlonc Acid Two plants foi the synthetic pioduction 
of this acid from elemental hydiogen and chloiine have come 
into pioduction The present total pioductive capacity is 3000 
tons pel annum 

NiUic Acid During World Wai II ammonia oxidation units 
were put up at the Kirkee and Aiavankadu Oidnance Factoiies 
to meet the wai demands With a view to incieasmg the -effi- 
ciency, a Calcutta firm has been assisted m piocunng modern 
equipment The present pioduction capacity is sufficient to 
meet the demands 

Gaicstic Soda^ Chlorine and allied pwduefs Thiee electrolytic 
caustic soda plants, each ot the capacity of 5 tons per day, were 
imported in 1946, two of which die undei installation Besides 
th(Sse three units, licences foi caustic soda-chlorine plants ot 
ah aggiegate daily capacity of 45 tons have been issued Caustic 
soda continues to be under infoimal contiol because of shoit 
supply The country's requiiementb can be placed at 60,000 
tons per annum against which only about 34,000 tons weie 
available thiongh imports from the U K and indigenous pio- 
duction Attempts to obtain caustic soda tiom the USA did 
not materialise nor was it possible to get extia allocation fiom 
the U K because of fuel shortage there 

Bleaching Potoder and Chloiine Imports in 1945-46 were 
ab0ut 7985 tons Assistance was given to one of the chlorine 
producers foi impoit of plant for production of stabilij^ed 
bleach Imports will have to be continued till the new 
electrolytic alkali units begin production 

Soda Ash Our present lequnemeiit of soda ash is about 

10,000 tons Though the production capacity h of the oider 
of 70,000 tons per annum, actual pioduction has been only about 
lialf this figure Recently import«i have also fallen Creating a 
shortage of this chemical Imports m 1944-45 and in 1945-46 wcie 
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77,878 and 78,346 tons respectively In oidei to mciease 
pxoduction, consents have been given to three firms foi the 
installation of soda ash plants These may raise the total 
capacity by about 36,000 tons per year 

Calciiim Chlonde In accordance with the assurance given by 
Goyernment, the Tariff Boaid examined its case and lecommendea 
protection Government aie now taking steps to implemexit 
the recommendations 

Zinc Chlonde The industry applied for protection to the 
Tariff Board, but its case was turned down 

Sodium Sulphide The present requirements are of the ordei 
oi 3000 tons per annum and a new plant has been set up by 
a firm which is expected to produce the required quantities 
Bichromates On the lecommendation of the Tariff Board, 
the industry is to be given protection by Government 

9 Fertilizers 

Fertilizers The erection of the fertihzei factory at Sindii 
will commence early m 1948 Agreements have been conclu- 
ded with the Chemical Construction Corporation ol the 
U A for the design of the factory, and with the Power 
Gas Corporation of the U K to procure and erect the plant 
Orders for the most important items of the plant have been 
placed in the U S A, theU K and India The land lequued 
foi the factory and township has been acquired and prelimi- 
nary work has been completed 

Super phosphates During 1946-47, the capacity of the supei- 
phosphate plants has been raised considerably On 22nd Novem- 
bei 1946, the Cential Chemical Pharmaceutical and Coal Tar 
Advisory Committee considered the report ol the superphqs-^ 
phate committee They held that it might not be possible 
immediately to install new units, but the committee emphasized' 
the desirability of an assurance that they would ultimately be 
installed 


10 Paints and Varnishes 

Varnishes As a part of their immediate programme the 
production of oil-modified glyptal resins was taken in hand 
by India Pamt Manufactureis The Ordnance Factories took 
up the question of the production of industrial nitiocellulose^ 
for cellulose lacquers and enamels A working committee for 
the pamt and varnish industry was set up and the fiist meet- 
ing was held in December 1946 to consider the scientific 
organ^ation of the industry, the utilization of law materials? 
increase of production, improvements in quality and standardi-^ 
zation^ developments of new lines of manufacture and loc^ 
fabrication of machinery 
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11 Glass Industry 

Scientijic Glass One factoiy is now pioduciiig giaduated 
wares on a large scale and two othei factoxics aie to iinpoit 
their machineiy soon 

The Scientific Indian Glass Co of Calcutta was vuccesslul 
in the attempts at producing a special type of lesislance glass 
required for the making of scientific appaiatus Expeiiments 
conducted by certain firms foi the pioduclion ol boio-sihcate 
glass of high quality were also successful 

Sheet Glass Machmery is now under election by The 
Sodepur Glass Works for the pioduction ot ribbed, oinamental 
and wire re-inforced glasses Hitherto these types of glass have 
not been produced in India The present production of sheet 
glass meets only 40 pel cent ot oui requirements Aiiaiigemeiits 
are being made to import machinery Plant and equipment 
tor a new factory m Bihar have already arrived and aie now 
under erection Two new factoiies have staited pio- 
duction of neutial glass tubes and scientific gla&swaic 

Optical Glass Prelimmaiy expeiiments have been made m 
this line by one film, which weie successful It is now pioducing, 
on a small scale, small glass pi isms and lenses mostly toi 
school laboratories One other film is also interested in the 
production of optical glass and has made some expeiiments 
ni this line Its efforts to import a plant foi the production ot 
optical glass have not been successful 
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